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This study is an econometric analysis of three consumer banking accounts from Bank 
One Dayton, N.A., the Total Demand account, Total Savings account and Time Deposits 
Account. The elasticity of demand with respect to interest rates of the savings and time deposit 
accounts is determined using multiple regression modeling and analysis. Other variables that are 
significant determinants of the balances of each account are also presented.
An analysis of the regression results for the Time Deposits Model indicates that the 
demand for the Bank One Dayton time deposit accounts (certificate of deposit accounts) is 
significantly elastic with respect to interest rate. In addition to the time deposit rate, personal 
income, recessionary economic periods, the unemployment rate and national small time deposit 
balances are all significant, positive determinants of time deposit balances.
The percentage rate difference between the savings account rate and the time deposits 
account rate is a significant determinant of savings account demand and in this case a better 
indicator of demand elasticity with respect to rate than the savings rate. The elasticity of demand 
for savings with respect to the savings-time deposit rate is low. Increases in personal income and 
decreases in the savings-time deposit rate will positively effect savings account balances.
The depositor’s demand for Demand deposit accounts is determined by factors that do 
not accrue interest to the account’s balances. Personal income is positively correlated with total 
demand balances but tax payments, recessionary periods, the spread between the time deposit 
and savings rate and the installment loan rate all negatively effect dem and account balances. An 
increase in the time deposit-savings rate should encourage a flight of funds to time deposits as 
should a recessionary period in the economy.
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BACKGROUND
For some time the commercial banking industry has struggled with the dilemma 
of how to maximize bank profits while offering banking services that satisfy consumer 
demand. Commercial banks have developed a wide range of products to offer 
consumers searching for a depository account. Through this process they have 
attempted to identify prevailing consumer banking needs. The two major banking needs 
of consumers match the two precepts of consumer economic behavior, consumption 
and saving. The majority of commercial banks offer consumers a demand deposit 
account of some type in which the account holder can use the account mainly as a 
clearinghouse for the transfer of income to consumption. Funds are placed into the 
account in a highly liquid form such as currency or chattel paper to be used mainly for 
consumption purposes. In contrast to the demand deposit or "checking account" many 
banks offer the traditional savings account which is less liquid but is an interest earning 
account. Interest earning checking accounts have become popular because they 
combine checking liquidity with the saving's account interest earning capability. The 
impact of interest earning checking accounts has been limited by the drawbacks of a 
generally low interest rate and the requirement for a larger minimum deposit in the 
checking account or another associated account.
In addition to the demand deposit and savings accounts many banks offer time 
deposit accounts to augment their primary consumer products. The time deposit 
account is characterized by the certificate of deposit (CD) which is an interest earning, 
term specific note of deposit. The CD term is the life or period of performance for which 
the deposited funds will remain deposited and accrue interest. The funds will accrue
l
interest at the specified static interest rate and will be paid the accrued amount on the 
agreed upon disbursement date which is normally monthly, quarterly or annually. The 
term of a CD can be for days or months but it is generally a term of at least one year 
since the interest rate increases with the length of the term. Time deposit accounts are 
commonly considered medium to long term investments and are often used for risk free 
long term interest accrual. It is a risk free investment because deposits in FDIC member 
institutions are insured up to $100,000 per deposit.
These three accounts are the primary products of many commercial banks and 
deposit institutions. A bank's pricing strategy for its consumer deposit accounts must be 
concerned with meeting the banks needs and the customers needs at the same time. 
The bank must act as a profit maximizing firm while the consumer will act as a rational 
utility maximizing individual (Bradley and Jansen 1986). A bank's total cost can be 
defined as " the sum of the total payments to deposits (both explicit and implicit), the 
interest payments on federal funds, and operating costs" (Bradley and Jansen 1986). 
The bank must determine the appropriate rate of interest that will maximize the 
consumer demand for deposits while maintaining a minimum interest cost. The 
customer on the other hand, determines the total interest benefits that will bring the 
most utility from their deposit with respect to the opportunity cost of other alternative 
uses of the funds. The bank will supply deposits at a rate that the bank’s marginal 
interest cost equals marginal deposit revenue and the consumer will demand deposits at 
a rate that maximizes their net interest utility. The equilibrium point of these two curves 
is the rate at which the deposit will be made.
The bank's profit is derived in large part from the interest on loans issued to the 
private and public sector. These loans are supported by funds from deposits and the 
federal reserve (Bradley and Jansen 1986). Within this framework the bank's profit
maximization function is:
max7r = r|_ L-(ro + r|)D-rpF-C(D, L, F),
subject to: L=(1-q)D+F+W.
where: rp = the interest rate on federal funds
ro  = the explicit interest rate on deposits 
r| = the implicit interest rate on deposits 
r|_ = the loan rate 
q = the required reserve ratio 
L = loans by the bank 
D = deposits at the bank 
F = net federal funds borrowed 
C = factor and implicit cost function 
W = bank wealth or net worth (Bradley and
Jansen 1986).
Implicit interest is defined as financial services, other than interest payments, 
provided by the bank in conjunction with the general maintenance of a deposit account. 
Normally this involves service charge amounts, check fees and other related 
maintenance charges. Explicit interest represents the traditional interest payments to 
interest bearing deposit accounts. The value of implicit interest to the public vis-a-vis 
the value of explicit interest is considerably less. The free services or inkind payments 
of implicit interest will be valued by depositors at less than the dollar cost spent by the 
bank to produce them (Bradley and Jansen 1986). To the depositor the total return of a 
one dollar deposit is defined by tq + xq, where 0<x<1 (Bradley and Jansen 1986). This 
is less than the total cost to banks of a one dollar deposit which is defined as rp + q 
(Bradley and Jansen 1986). The multiplier x represents the limits on consumers
consumption and preference that is inherent in implicit interest. In order for a bank to 
establish a linear relationship between interest costs and consumer interest valuation, 
deposit rate (ro) must be the vehicle. This concept can be illustrated by examining the 
effect of a 1 percent increase on the sum of the consumer's deposit return function and 
the sum of the bank's interest cost function.
1) consumer return: rQ + xq
bank interest cost: ro  + r| where: ro=5, r|=4, x=.3 
consumer return: 5+(.3)4=6.2 
bank cost: 5+4=9
increase rj by 1: 
consumer return: 5+(.3)5=6.5 
bank cost: 5+5=10
increase ro by 1: 
consumer return: 6+(.3)4=7.2 
bank cost: 6+4=10
The obvious effect is that a 1 percent increase in implicit interest yields only a .03 
percent increase in consumer return while increasing bank interest costs by 1 percent.
In comparison, a 1 percent increase in explicit interest will yield a 1 percent increase in 
consumer return while increasing bank interest costs by the same 1 percent. Although 
this is a simplistic depiction of a much more complicated process it illustrates that in the 
case of a rational, profit seeking bank, the bank would focus on their explicit interest rate 
policy to maximize their interest profit.
ELASTICITY THEORY AND BANK ACCOUNTS
An effective interest rate policy targeted at prospective consumer depositors
must be concerned with the interest rate elasticity of the deposit accounts. Interest rate
elasticity is a measure of the depositors response to fluctuations in consumer account
interest rates. Deposit elasticity can be defined as
dD i
e = __________ ______
di D
where: D = deposit level; i = deposit rate (Spellman 1975).
The relationship or correlation of the elasticity can be either negative or positive, 
significant or insignificant. A negative elasticity value with respect to interest rates and 
deposit account demand would indicate that an increase in interest rates will 
subsequently lead to a decrease in deposits and a decrease in interest rates will lead to 
an increase in deposits. There is no theoretical basis for such a relationship and I do 
not expect this to occur. I will assume that the depositors represented in this data set 
are rational individuals seeking to maximize their interest utility. W ithin an econometric 
model the elasticity coefficient measures the effect that a 1 percent change in an 
independent variable will have on the dependent variable (Pindyck and Rubinfeld 1991). 
For the purposes of this study, I will be analyzing the effect of a percentage change in 
interest rates on the respective deposit account level. The effect of other theoretically 
significant variables will also be analyzed.
The first type of deposit account analyzed is the demand deposit accounts of 
Bank One Dayton, N.A. These type of accounts are commonly referred to as a 
"checking account" because they are characterized by the ability to issue negotiable 
paper or checks that are drawn on the account. The Bank One Dayton data is the 
monthly sum of all business, personal and other demand deposit accounts. These do 
not include interest bearing checking accounts that are a product of the bank, all
accounts in this category are non-interest bearing demand deposit accounts. The 
activity in these accounts are generally related to consumption and not investment. I will 
advance the theory that demand deposit accounts are generally used by consumers as 
a "parking lot" for funds that will either be redirected to consumption through checks or 
will be invested in interest bearing accounts (Davis, Korobow and Wenninger 1987).
With the popularity of direct deposit of income and wages funds into demand deposit 
accounts, this account is generally the "first stop" for funds that will eventually be 
redirected for consumption or savings and investment.
The second Bank One Dayton account studied in this analysis is the savings and 
transaction account. This category is composed of Preferred Checking, Regular 
Savings, Money Market Savings and High Balance Savings. The Preferred Checking 
accounts are interest bearing checking accounts, the regular savings is an interest 
bearing savings account, the Money Market savings is a savings account that offers 
higher rates for higher account balances and the High balance savings is the Market 
Index account. The Market Index account is a savings account with limited check writing 
privileges that make it slightly more liquid than the regular savings account. This 
account's interest rate is based on the Donoghue Money Fund Average which is the 
average rate of 370 money funds selected by the Donoghue Organization. This rate is 
generally higher, though comparable to, the other savings products it is grouped with. 
The minimum daily balance of $10,000 targets this account to depositors that desire 
safe, primarily liquid investment for larger funds at a relatively static rate. This account 
can be considered a high balance savings account with a rate that is on average .66% 
higher than the regular savings account rate.
The theory that I will endeavor to advance is that these accounts are used 
mainly by investors for safe, liquid, short term investment. This account should be
relatively interest rate inelastic because depositors will generally accept relatively small 
rate changes for the benefits of liquidity and relatively low risk. It has been observed 
that historically, depositors will keep funds in a savings account even when the rate is 
less than that offered by comparable accounts (Davis, Korobow and Wenninger 1987). 
In a recent study conducted by the Federal Reserve Bank of New York, researchers 
found that some bank officials who recognized this trend often artificially upheld savings 
rates over market value in an effort to remove money market influence (Davis, Korobow 
and Wenninger). The reason was to temporarily desensitize depositors from rate 
fluctuations in an effort to encourage interest rate inelasticity.
The time deposit accounts used for this analysis are the certificate of deposit 
(CD) and Individual Retirement (IRA) accounts of Bank One Dayton, N.A. The 
certificate of deposit account is an interest earning time deposit. The term of deposit 
varies according to the specific CD used for deposit. The term length can be from 0-89 
days, 90-179 days, 180-364 days, 1-2 years, 2 years and over, and Individual 
Retirement accounts fixed and variable. Time deposit accounts are generally 
considered to be safe long term investment accounts. These accounts are much safer 
than some of their investment account competitors because time deposit accounts are 
insured up to $100,000 per account by the Federal Deposit Insurance Corporation. 
These accounts are structured to offer a higher interest rate as the term increases to 
encourage long term investment. The 1992 data shows that of total time deposits for all 
terms the 1-2 years deposits comprised 49% and the 2 years + made up another 30%. 
Individual Retirement accounts stipulate that funds deposited into the account must 
remain in the account for the life of the IRA or until the depositor reaches the age of 59 
1/2 at which point withdrawals may be made without a financial penalty. IRA accounts 
are designed to be a long term deposit account for retirement purposes and the interest
is tax exempt while it is retained within the IRA account. The majority of Bank One 
Dayton CD and IRA accounts require a minimum initial deposit of $1,000.
This analysis will focus on the certificate of deposit accounts in the terms of 1-2 
years, 2 years and over and the Individual Retirement accounts with a fixed rate. The 
CD accounts with a term of less than one year have been eliminated from this study so 
that the time deposits data will more accurately represent long term investment. The 
variable rate IRA accounts have also been eliminated to reduce the effect of frequent 
market fluctuations on data variance.
Theoretically, I expect the interest rate elasticity of the time deposit accounts to 
be higher than the savings accounts. National data has indicated that consumer CD 
rates have responded more consistently to changes in money market rates than other 
deposit products (Davis, Korobow and Wenninger 1987). This would indicate that 
banks, recognizing the interest elasticity of CD demand, respond rapidly to market rate 
changes and adjust CD rates accordingly to protect their market share (Davis, Korobow 
and Wenninger 1987). It would seem logical that low maintenance accounts such as 
time deposits would be more rate sensitive than other deposit accounts that would offer 
non-rate considerations or implicit interest factors in addition to explicit interest (Davis, 
Korobow and Wenninger 1987). Since time deposit accounts are intended for long term 
non-liquid investment, the implicit interest associated with these accounts is 
insignificant. Time deposit accounts, as term investment accounts, must be rate 
competitive with other money market and term investment accounts. Conceivably, this 
would include government bonds and treasury bills, corporate bonds and stocks and 
other bank deposit accounts. Macroeconomic factors such as the prime lending rate, 
mortgage rates, discount and federal funds rate, inflation rate, unemployment rate,
income and GDP growth will also play a role in the overall activity and appeal of this 
type of account.
I expect that macroeconomic factors will play a role in the demand for all three 
accounts. The market conditions locally and nationally will effect the consumer’s 
decision to consume goods or consume the bank products of savings and investment. 
Naturally, I expect personal income to be a major determinant for savings and 
investment but the effect of market conditions and lending rates will also effect each 
account but in a different manner. For example, in a recessionary period the monetary 
policy of the Federal Reserve's Open Market Committee would lead to stable or 
increasing prices in government bonds and a decrease in bond rates (Branson 1989). 
Historically evidence has shown that rates on consumer CDs have tended to respond 
quickly and significantly to changes in market interest rates (Davis, Korobow and 
Wenninger 1987). Theoretically CD rates should move in the same direction of bond 
rates and other money market rates since they are long term and short term competitors 
for investment funds. The effect of market rates, lending rates and monetary and fiscal 
policy actions will effect all three accounts but the market rate factors should effect the 
savings and demand deposit accounts less.
The relationship among the three accounts will also be analyzed in terms of the 
competitive effect of changes in the inter-account rate spread on deposit balances. 
Theoretically as the interest rate spread decreases between the savings accounts and 
the time deposit accounts then we would possibly see an increase in the savings 
accounts deposits. Conversely, as the rate gap increases in favor of the time deposit 
rate we should see an increase in time deposits. We can relate this to the precept of 
utility maximization that shows utility is maximized where marginal utility equals marginal
cost or in this case marginal interest earnings equals marginal transaction and 
opportunity costs.
II. THE MODELS
A. TOTAL DEMAND DEPOSITS MODEL
TDEMAND = B0 + B, PINC + B2 TAXDMY + B3 RECESDMY + B4QRTLYDMY + 
BJDSVRATE + B6ILRATE + B7REVCRED + BaCPI + E 
Three dependent variables will be utilized in this study, representing three 
different types of consumer accounts offered by Bank One Dayton, N.A. The first 
model is a multiple regression model with Total Demand Deposits as the dependent 
variable. As I have previously defined, Total Demand Deposits is the sum of business, 
personal and other demand deposit accounts at Bank One Dayton. This does not 
include interest bearing checking and other interest bearing analogous accounts. This 
model is an exception to the other models in that it will not indicate to us the explicit 
interest rate elasticity of depositors to this account. The demand for this account is 
partly determined by implicit interest, the transaction demand of the depositor and 
various other factors that are exogenous to the implicit interest benefits of this account. 
Investment accounts and other interest bearing accounts may effect the demand for this 
account since they offer an explicit interest return on deposits that the demand deposit 
account does not. The relationship between the demand deposit account and interest 
earning accounts can be characterized as being representative of the classic conflict 
between consumption and savings as receptacles of disposable income. Therefore the 
demand for checking accounts can be sensitive to fluctuations in macroeconomic and
microeconomic factors. This includes macroeconomic trends that will eventually be 
manifested in the local economic conditions.
The demand for demand deposit accounts is analogous to the demand for M1. 
As defined by John Maynard Keynes, the transaction motive for holding M1 will require 
that the demand for money or M1 will rise with increases in nominal income (Gordon 
1987). The demand for M1 is also determined by the relative value of holding money in 
terms of the expected rate of return of alternative forms of funds. This “speculative 
demand or motive” is concerned with holding money as a store of value especially in 
periods when the return of alternative investments (such as bonds) is in doubt (Gordon 
1987). Milton Friedman’s modern version of the quantity theory of money defines the 
demand for M1 as a demand for a producer’s or consumer’s good (Branson 1989). 
Consumers hold M1 because they derive utility from the easy transition of income to 
expenditures without cost and it offers a method for providing a hedge against bond 
riskiness (Branson 1989).
In this model I will represent consumer income with Personal Income (PINC) 
which is defined as the sum of all wage and salary disbursements, other labor income, 
property income (formal and nonformal), rental income, personal interest income and 
transfer payments less social insurance contributions (U.S. Dept of Commerce 1988- 
94). I expect this variable to be positively correlated with TDEMAND, based on the 
theories of Keynes and Friedman, increases in income will increase the demand for M1.
In contrast, William Baumol and James Tobin depict the transaction demand for 
M1 as interest rate elastic vis-a-vis the interest rate of alternative assets such as bonds 
and time deposits (Gordon 1987). The utility of interest earnings increases during a 
recessionary period in which the cost of holding M1 is high due to a reduced transaction 
demand from income and consumption stagnation. Therefore a depositor can maximize
his utility from the interest earnings of M2 accounts instead of holding costly M1 in a 
demand deposit account. The variable Recession Dummy (RECESDMY) is a dummy 
variable that represents recessionary periods in which GDP declined on a quarterly 
basis. I expect RECESDMY to be negatively correlated with TDEMAND due to the 
increasing cost of holding M1 in this period.
I will also use two other dummy variables in this model. The first, Tax dummy 
(TAXDMY), is a variable that represents the seasonal period of federal income tax 
payments. Demand deposit accounts should be negatively impacted by the loss of 
funds to pay federal tax returns much more than other consumer accounts due to the 
liquidity and non interest earning status of these funds. This is the process in which 
taxes deplete the store of disposable income in the form of M1 and thereby reduce the 
amount of M1 used for consumption or savings purposes. I expect the variable 
TAXDMY to be negatively correlated with TDEMAND.
The last dummy variable, Quarterly dummy (QRTLYDMY), represents quarterly 
interest payments earned from investment accounts, such as certificate of deposit 
accounts or stock dividends, that are paid directly to the customer and often 
electronically transferred into the customer’s checking or demand deposit account. This 
is a popular method due to the speed and ease of paperless electronic funds transfers.
I expect this variable to be positively correlated with TDEMAND as it reflects positive 
flows of funds into this account.
The next variable in the model for TDEMAND is a variable that represents the 
difference of the Bank One Time Deposit rate and the Savings rate. The interest rate 
offered on the Bank One time deposit account is a higher rate than the savings rate in 
all observations in the data set. This variable, TDSVRATE or time deposit rate-savings
rate gap, can be significant to this model because it will depict the relationship of the 
two investment account’s rate competition in terms of its effect on TDEMAND.
According to Baumol and Tobin, the cost of holding M1 for transaction purposes 
can be high in terms of the opportunity cost of the interest earning alternatives to M1.
As the time deposit rate-savings rate gap increases, the cost of holding demand 
deposits and savings deposits increases so that depositors in these accounts will now 
seek time deposit earnings. The interest earnings that can be easily gained from 
frequent transfers of funds from the demand deposit account to the savings account 
become relatively insignificant vis-a-vis the potential interest earnings of time deposits. 
Generally we will find that depositors tend to view the savings account as an interest 
earning proxy to demand deposits due to its liquidity and accessibility. We can expect 
that as the interest benefits of time deposits increase, depositors will begin to favor 
interest earnings over liquidity and disinvest from the demand deposit and savings 
account.
On the other hand, decreases in the time deposit rate-savings rate gap should 
encourage depositors to hold funds in the liquid demand deposit account as they favor 
liquidity over interest earnings. Any combination of time deposit rate and savings rate 
fluctuations that determine the percentage gap should not change the variables 
relationship with the demand deposit account. For instance, demand deposit account 
depositors will respond to a savings rate decrease, holding time deposit rate constant, 
in the same manner as they would to a time deposit rate increase, holding savings rate 
constant. Therefore I expect the TDSVRATE to be negatively correlated with 
TDEMAND.
The variable ILRATE or Installment Loan rate is the average monthly fixed 
interest rate on Bank One Dayton, N.A. direct personal installment loans. This variable
represents the interest rate that consumer borrowers would pay for an installment 
payment, simple interest, fixed rate loan at this particular bank. This variable is a 
benchmark for the cost of borrowing funds and can have a significant effect on 
TDEMAND by either prohibiting or encouraging depositors to borrow funds rather than 
use the funds that currently exist in their demand accounts. It stands to reason that an 
increase in installment loan rates would encourage demand depositors to use the 
demand deposit funds that they currently hold for consumption needs rather than 
borrowing excess funds that will be exceedingly costly to repay. Conversely, when 
installment loan rates decrease depositors will be encouraged to borrow to finance their 
consumption. They may maintain a static deposit account balance or increase it as they 
acquire more funds and temporarily hold them for future consumption or investment. 
Therefore I expect the relationship between ILRATE and TDEMAND to be negatively 
correlated.
The variable REVCRED or Revolving Credit is the national economic indicator 
variable Consumer Installment Credit. The data for this variable is the net change in 
installment credit outstanding from the previous month and it represents the national 
revolving credit debt mostly associated with credit card debt. In a study by Dr. Gillian 
Garcia of the University of California, Berkeley, an econometric analysis was done to 
determine the effect of credit card usage, as a means of installment debt, on the 
demand for time deposits (Garcia 1978). Through the author’s work and the work of 
others, Garcia contends that bank credit usage reduces the household and aggregate 
demand for M1 (Garcia 1978). Garcia carries this analysis to its effect on M2 or 
consumer time deposits and I will later analyze this in terms of the other two models. 
Following Garcia’s assumptions, I expect REVCRED to be negatively correlated with 
TDEMAND because as credit card usage increases, the demand for M1 as a means for
transactions decreases subsequently decreasing deposit holdings. The excess M1 is 
possibly converted to interest earning M2 accounts to finance the interest costs of the 
installment credit debt. This will be explored in the latter two models.
The variable CPI represents the inflation rate as defined by the percentage 
change from the previous month’s level in the Consumer Price Index and I expect it to 
be negatively correlated with demand deposits. Based on Friedman’s quantity theory of 
money, the demand for money or the demand for real money balances can be defined 
as m = M/P, where M equals the money supply and P equals the price level (Branson 
1989). The demand function for real balances is represented by l(r) + k(y) where l(r) 
equals the speculative demand for money and k(y) equals the transaction demand for 
money (Branson 1987). If we consider that liquidity preference (I) is less than 0 then 
we should assume that speculative demand is inversely related to bond interest rates 
while transaction demand is positively related to income (y) and inversely related to 
interest rates (Branson 1987). This formula can be expanded to M/P =m = m(y, r, P'), 
where r now equals the rate of return on all alternative assets to money and P' is the 
expected rate of inflation (Branson 1987). Based on this equation, the demand for real 
balances increases with an increase in y and decreases with an increase in r or P'.
It is important to note that a one time increase in price will cause an increase in 
the nominal demand for balances, mainly for transaction purposes, but an increase in 
the expected continuing rate of inflation will reduce demand for real balances for 
transaction and speculative purposes (Branson 1989). Expectations or actual 
prolonged increases in the inflation rate will have the same effect on M1 demand as 
increases in interest rates since they represent the rate of return on alternative assets 
such as bonds, CD’s and durable goods (Branson 1989). Therefore in periods of 
continuing increasing inflation we can expect that the transaction demand and
speculative demand for M1 will decrease which should reduce demand deposit balances 
over time. I expect the variable CPI to have a negative effect on TDEMAND.
B. TOTAL SAVINGS MODEL
TSAV = B0+ B, PINC .2 + B2 RECESDMY + B3QRTLYDMY + B4SVTDRATE +
B5 SAVCOMRT + B6 MORTRATE + B7REVCRED + B8CPI + E
The second multiple regression model utilizes the variable TSAV as the 
dependent variable. TSAV represents the total sum of deposits in three Bank One 
Dayton accounts: Preferred Checking, Regular Savings, Money Market Savings and 
High Balance Savings accounts. These accounts are representative of this commercial 
bank's personal savings accounts. As I previously stated I believe that the nature of this 
account draws depositors who can be described as being generally more concerned 
with liquidity and stability in a deposit account rather than the fluctuations in the interest 
rate. Therefore these depositors may treat savings balances as M1 balances due to the 
similarities in the potential roles of both accounts.
PINC should be significantly positively correlated with TSAV. This hypothesis is 
based on classical economic theory regarding the effects of income increases on 
savings and consumption. As I noted, income increases raise the demand for M1, 
mostly for transaction purposes, but the same increase in income will also raise the 
demand for M2 and savings. The savings account in actuality serves a dual role as a 
repository for the consumer’s planned consumption funds, held as short term savings, 
and actual savings funds not planned for near term expenditure. This paradoxical 
nature obscures the traditional classification of these funds, so it is necessary to 
redefine these deposits as a mixture of transitory M1 (temporarily held as savings) and 
planned M2. Therefore savings deposits should increase by a varying degree in
response to increases in demand for M1 and M2. The variable is lagged for two 
periods to account for sustained income changes rather than transitory income changes 
and it also represents a two month waiting period in which depositors determine the 
portion of the funds that they will save and the amount they will consume.
The variable RECESDMY, as I discussed previously, represents a cyclical 
downturn in the economy in which consumer spending and business investment will 
decrease. This state of recession will be represented in this variable by quarterly 
decreases in GDP growth. I expect this variable to have a positive relationship with 
TSAV at least in the short-run. The cost of holding M1 instead of interest earning M2 
deposits will be high during a recessionary period because of waning transaction 
demand and consumption stagnation. This scenario closely resembles the Baumol- 
Tobin model of M1 demand vis-a-vis the interest earnings of M2 . In this case, the 
decrease in transaction demand is occurring from a recession but the effect is to 
increase the relative utility of interest earnings in M2 accounts without an actual 
increase in rate. In the short term, the depositor will tend to direct his disposable funds 
to savings because of the accessibility of savings and the ease of transfer between both 
accounts. If the depositor forms the opinion that the recession may last for a significant 
period then he may be willing to sacrifice liquidity for a longer term to earn the higher 
interest revenues of time deposit accounts.
I will also utilize the dummy variable QRTLYDMY to represent quarterly interest 
payments to the savings accounts. The Bank One Regular Savings account’s interest 
payments are compounded quarterly and deposited directly to the savings account. It 
is also possible, as with TDEMAND, that depositors who maintain other investment 
accounts within the bank or outside it, direct their quarterly interest payment to the 
secure, interest bearing savings accoun t. I consider this to be more of a possibility
with TDEMAND than with TSAV due to the fact that the greater liquidity of the demand 
account would allow the depositor to manipulate the funds as he or she may wish with 
more ease. Theoretically this variable will have a positive relationship with TSAV but 
may not be as significant in this model as in the TDEMAND model.
I will also present two variables that will represent the difference between the 
savings rate and other competing investment’s rates. SVTDRATE represents the 
spread between the savings rate and the composite time deposit rate of Bank One 
Dayton’s time deposit accounts. In practice we will see that the savings rate (SAVRATE) 
is smaller than the time deposit rate (TDRATE) and therefore the values of SVTDRATE 
are negative. This can show us the effect of relative changes in the savings rate, vis-a- 
vis fluctuations in the time deposit rate, on the savings deposit balances. If we consider 
time deposit accounts as an interest earning alternative to savings deposits then as the 
difference between the rates of the two accounts grows, the lesser rate account should 
experience a migration of funds to the greater rate account. The lessening of this gap 
will reduce the consumer’s decision of which account to choose to a desire to seek short 
or long term investments. We may consider that as the opportunity cost of long term 
investment increases the benefits of short term investment become more attractive.
The “Real” rate of return for a long term investment is equal to the long term - short term 
rate gap (long term interest rate - short term interest rate) minus the return of liquidity; or 
RtLI = Rtnl - Rtlq. The return of liquidity would be the utility derived from alternative 
uses of the funds either in the form of consumption or a monetary gain from an 
investment. I expect this variable to exhibit a positive relationship with TSAV because I 
contend that as the gap decreases depositors' preference will shift to the savings 
account despite the fact that it still offers a lower rate of return than the time deposit 
account.
The second variable in this category is the difference between the savings rate 
and the rate of interest for an investment in Commercial Paper (SAVCOMRT). 
Commercial Paper (COMPAPR) is an interest bearing debt security placed on firms 
whose bond rating is Aa or equivalent (U.S. Dept of Commerce 1988-1994).
Commercial Paper acts much like Treasury notes except that it is placed on the assets 
of a commercial firm instead of the government; therefore it is also considered to be less 
secure than T notes or bills. Commercial Paper carries a maturity of less than 270 days. 
I will consider Commercial Paper to be a competitor for savings deposits in the short 
term investment category. I expect the value of SAVCOMRT to be positively correlated 
with TSAV because theoretically as the spread between SAVRATE and COMPAPR 
decreases the return of the savings account will be more attractive than the return for 
Commercial Paper.
Also in this model is a variable that represents a composite of U.S. home 
mortgage rates (MORTRATE). MORTRATE is the average U.S. rate for conventional 
first mortgage loans on existing home purchases (U.S. Dept of Commerce 1988-1994). 
Theoretically fluctuations in mortgage rates will effect consumers' decisions regarding 
savings and borrowing. This rate is representative of major loan rates and is therefore 
an indicator of the effect of loan rate increases on consumer savings and borrowing. If 
we consider savings deposits to be funds held in reserve for the depositors expected or 
unexpected financial needs then an increase in mortgage rates can cause prospective 
and current home owners to draw from their savings to finance a new home purchase or 
invest in their existing dwelling as an alternative to mortgage borrowing. Since many 
Americans are homeowners, this can have a powerful effect on a large percentage of 
Bank One depositors. Therefore I expect this variable to be negatively correlated with
savings deposits based on the assumption that increases in mortgage rates adversely 
effect the level of savings that depositors and homeowners maintain.
The variable REVCRED or Revolving Credit is also in this model and as I have 
stated previously, Revolving Credit is a national economic indicator variable 
representing Consumer Installment Credit card debt. In the Garcia study Bank Credit 
Cards. Time Deposits, and M2 (1978), the author expands on the models of previous 
works to explore the possibility that credit card usage may stimulate the transfer of 
disposable income to interest earning assets to offset the cost of borrowing with interest 
income. Since time deposit and saving accounts are the most accessible for ordinary 
consumers, Garcia and others have developed models that suggest credit card usage 
might raise the demand for time deposits at the same time that it reduces the demand 
forM1 (Garcia 1978). Savings deposits, in terms of liquidity, are the most accessible of 
these two deposit accounts and therefore could act as a short term interest investment 
for funds released as a result of credit card usage. Based on this hypothesis, I expect 
REVCRED to have a positive relationship with TSAV as increases in credit card usage 
allow for funds to be directed to savings deposits.
The variable CPI or Consumer Price Index is used in this model to determine 
the effect of inflation on the level and demand of savings deposits. Again considering 
Friedman’s quantity theory of the demand for real money balances, an increase in the 
expected continuing rate of inflation will reduce demand for real balances for transaction 
and speculative purposes (Branson 1989). In such a situation, the cost of holding 
money for transaction purposes will increase since inflation rate increases tend to 
increase the nominal interest rate on monetary assets other than currency (Gordon 
1987). The increasing benefits of holding funds in the form of interest earning M2 
rather than in the form of M1 (currency) should encourage consumers to shift funds
from currency to savings and time deposit accounts to earn interest income .
Therefore, I expect CPI to have a positive relationship with TSAV, although it is possible 
that the CPI fluctuations in monthly data are too frequent and varied to give us 
significant results.
C. TIME DEPOSIT MODEL
TIMEDEP = B0 + B, PINC ,3 + B2 TDRATE + B3RECESDMY + B4 UNEMPRT +
B5 CHYLBND + B6SMTIMDEP + B7REVCRED + B8CPI + E 
The third regression model will have Time deposits (TIMEDEP) as the 
dependent variable; as I discussed previously these accounts are long term certificate of 
deposit accounts with terms over 1 year. The variable personal income (PINC) is also 
used in this model and I expect it to be highly positive and significant in its relationship 
with TIMEDEP. As I discussed with the savings model, increases in income lead to 
increased investment and vice versa. Income increases should play a larger role in time 
deposits than in the other accounts because time deposits are generally a larger single 
investment due to minimum deposit requirements. Bank One Dayton CD and IRA 
accounts generally require a minimum of a $1,000 deposit to begin the account. The 
larger amount of deposit requires the depositor to use a larger portion of disposable 
income which makes this investment decision highly reliant on the expected level of 
income.
The composite time deposit rates are represented by the variable TDRATE. If 
we follow the classical assumption that depositors are utility and profit maximizing 
rational beings then we can assume that as the time deposit interest rate increases time 
deposit funds will also increase. Therefore TDRATE should be positively correlated to 
TIMEDEP.
I also expect macroeconomic factors to effect the attractiveness of time deposit 
investments so I will again utilize the variable RECESDMY which represents a 
recessionary period in the nation’s economy. I expect this variable to be positively 
correlated to TIMEDEP based on the classical response of long term investment rates to 
the Federal Reserve’s monetary actions.
As I discussed previously time deposit rates have historically responded to money 
market rates by moving in the same direction. Potential depositors at this point, will hold 
high expectations of a Fed rate cut followed by a decrease in bond and CD rates. In 
order to hedge against the rate decrease, depositors will follow their rational 
expectations and invest funds at the current rate before it completes its downward 
tumble. Therefore if we consider time deposit consumers to be interest elastic, an 
expected decrease in the near future time deposit rate will cause depositors to put funds 
into TIMEDEP now and lock into the current fixed rate. This may be contrary to their 
original investment plans but depositors will demand time deposits based on their 
rational expectations of the movement of interest rates during a recession.
Another macroeconomic variable included in this model is the national rate of 
unemployment or UNEMPRT. This variable is analogous to RECESDMY because it is 
another descriptor of a recessionary period in which GDP growth has fallen and the 
unemployment rate has increased. As with RECESDMY, I expect this variable to be 
positively correlated with TIMEDEP. Depositors will seek time deposits due to their 
expectations of future rate decreases but they may also demand them as substitutes to 
regular income. During recessionary periods in which consumption is low, potential 
consumers will not significantly increase induced consumption but on the other hand 
invest to supplement their income because of the possibility of a decrease or elimination 
of that income if the recession is a prolonged one. If income in the form of wages is
threatened rational individuals will seek alternate sources of income, such as interest 
income.
The next variable I will present is the change in yield of domestic corporate 
bonds (Moody’s rated Aaa - Baa). This variable, CHYLBND, represents the percent 
change in yield of national corporate bonds rated Aaa to Baa and I will consider it 
representative of the performance of corporate investment bonds and therefore a 
competitor with time deposits. As the yield in corporate bonds increases they should 
become more attractive to prospective investors that are holders of time deposits. 
Therefore the possibility exists that potential and existing depositors seeking better yield 
performance, might convert current and potential time deposit investments into 
corporate bonds. I expect this variable to have a negative relationship with TIMEDEP.
The variable Small Time Deposits (SMTIMDEP) is a national monetary statistic 
variable defined as the total small time deposits (those issued in amounts of less than 
$100,000) of Federal Reserve reporting banks. This variable is comparable to 
TIMEDEP since it is representative of time deposits of less than $100,000 throughout 
the nation. Assuming that Bank One Dayton and its depositors follow national economic 
trends, we can expect TIMEDEP to resemble the performance of SMTIMDEP.
Revolving credit or REVCRED is also included in this model for the purpose of 
determining the effect of credit card usage on the demand for time deposit accounts. 
Based on the work of Garcia (1978) and others that I have discussed, it is possible that 
households may transfer income made available from credit card usage to interest 
earning accounts until such time as they are needed to repay the debt. Time deposits 
accounts, like saving accounts, are accessible for ordinary consumers and offer 
interest earning capability at an even higher rate than savings accounts. A rational 
depositor would look towards a time deposit account as a vehicle for available money to
earn interest to offset the cost of short term credit debt; though the loss of liquidity may 
encourage depositors to favor savings. As with savings deposits, credit card usage can 
raise the demand for time deposits at the same time that it reduces the demand for M1 
(Garcia 1978). Considering this, I expect that REVCRED will be positively correlated 
with TIMEDEP.
Finally, the last variable contained in this model is the variable CPI or Consumer 
Price Index. This variable was also used in the previous two models and it is used again 
to determine the effect of changes in the Consumer Price Index, as a measure of 
inflation, on the level and demand of time deposits. Again according to Friedman’s 
quantity theory of the demand for real money balances, an increase in the expected 
continuing rate of inflation will reduce demand for real balances for transaction and 
speculative purposes (Branson 1989).
In addition, the interest benefits of alternative accounts are increasing since 
inflation rate increases tend to increase the nominal interest rate on monetary assets 
other than currency (Gordon 1987). This should encourage consumers to shift funds 
from currency to interest earning M2 accounts. This leaves a choice between the 
savings account and the time deposit account. Depositors may prefer time deposits 
over savings in order to maximize their interest utility if they are willing to sacrifice 
liquidity benefits. The expectations of consumers for a wage increase in the near future 
to adjust for inflation may convince them that they have the income flexibility to make a 
term investment.
The choice between liquid investment (savings) and term investment (CD’s) is 
subjective but it can be greatly influenced by the length and degree of the price 
increases. Longer price increases, especially when significantly higher than average, 
should tend to encourage depositors to choose the longer, higher yield time deposit
accounts as they attempt to hedge and maintain a level of value and stability in their 
monetary holdings. Conversely, small, unsustained fluctuations in CPI will likely have 
little effect in convincing depositors that time deposits may be a more profitable 
investment at that time. I will expect the variable CPI to have a positive effect on 
TIMEDEP and a more significant effect than CPI has on TSAV.
III. THE DATA
A. DEPENDENT VARIABLES
The three dependent variables presented in this analysis are composed of data 
obtained from Bank One Dayton, N.A. All dependent variable data is measured 
monthly for the period of January 1987 to October 1993, a total of 82 observations and 
is given in thousands of non adjusted dollars (Appendix 1A). Beginning in December 
1991, the monthly sums for each account were adjusted to account for funds that were 
acquired from the acquisition of another bank and for additional accounts that were 
attributed to the opening of new branches. The deposit amounts identified to these 
accounts were deducted from the monthly sums of demand, savings and time deposits 
from December 1991 to October 1993 in order to remove an artificial “spike” in the data 
attributable to these exogenous factors. In addition, the data for these variables was 
adjusted to correct for accounting changes to some accounts. These accounts were 
existing accounts that were attributed to a branch that was not included in the original 
data from September 1991 to October 1993. The year to date average monthly balance 
was then added to each account’s monthly balance for the time period mentioned.
The variable TDEMAND is the sum of the balances of the three major categories 
of demand deposit accounts: personal, small business and other accounts in thousands
(000) of dollars. All three demand deposit accounts are non-interest bearing deposit 
accounts. The data for TDEMAND is plotted against time in Appendix 1C. A visual 
analysis of this plot indicates varied but not extreme deviation over time. The data set 
shows trends that last a short period of time and are normally not consistent for more 
than 3 to 4 months. Descriptive statistics of the data set for TDEMAND indicates that 
the minimum value is 106,402 (000) and the maximum is 128,815 (000) with a mean of 
118,220 (000) (Appendix 1B).
The variable TSAV or Total Savings is the sum of the balances of four interest 
bearing deposit accounts in thousands (000) of dollars. These are Preferred Checking, 
Regular Savings, Money Market Savings and High Balance Savings. The data for 
TSAV is plotted against time in Appendix 1D. A visual analysis of the plot reveals a 
relatively stable curve that begins to increase dramatically at the end of 1991 until it 
peaks at over 600 million and stays near that level through the remainder of data. The 
descriptive statistics for TSAV indicate that the minimum value is 419,912 (000) and the 
maximum value is 613,604(000) with a mean of 480,130 (000) (Appendix 1B).
The third dependent variable, TIMEDEP or Time Deposits is the total amount of 
monthly deposits, in thousands (000) of dollars, existing in Bank One Dayton certificate 
of deposits accounts (CD’s) in the terms of 1-2 years, 2 years and over and the 
Individual Retirement Accounts (IRA’s) with a fixed rate. The data for TIMEDEP is 
plotted against time in Appendix 1E. A visual analysis of this plot indicates that the data 
has an increasing slope throughout the time period studied. The curve reaches its peak 
at over 700 million in August of 1991 then stays well over 600 million throughout the 
remainder of the time period. The descriptive statistics for TIMEDEP show that the 
minimum value of the data is 248436 and the maximum value is 713460 with a mean 
value of 506810 (Appendix 1B).
B. INDEPENDENT VARIABLES 
TOTAL DEMAND DEPOSITS MODEL
The TDEMAND model is composed of 8 independent variables excluding the 
constant term and the data set for each variable is contained in Appendix 2A. All 
independent variables are measured monthly from January 1987 to October 1993. The 
variable PINC represents the nation’s personal income and is defined as the sum of all 
wage and salary disbursements, other labor income, property income (formal and 
nonformal), rental income, personal interest income and transfer payments less social 
insurance contributions (U.S. Dept, of Commerce 1988-94). This data is seasonally 
adjusted monthly data in billions of dollars. The data is derived from the Survey of 
Current Business 1988-1994 V. 68-74 (U.S. Dept, of Commerce 1988-94). The data for 
Personal Income is plotted against time in Appendix 2C. The curve for this data can be 
described as a positively increasing sloped curve. One would expect personal income 
to grow in such a manner based on its history and attributes. The descriptive statistics 
for PINC indicate that its minimum value is 3631.5 billion and its maximum value is 
5480.8 billion with a mean of 4572.5 billion (Appendix 2B)
The second variable, TAXDMY is a dummy variable that represents a two 
month period normally associated with federal income tax payments. The months of 
February and March are earmarked throughout the data set to represent the decrease 
in funds associated with payments to the government for federal income taxes 
(Appendix 2A). RECESDMY is also a dummy variable and it represents a recessionary 
period in the national economy. In order to identify a recessionary period in the nation’s 
economy it is necessary to pinpoint a period of declining Gross Domestic Product 
growth by using data on nominal quarterly GDP growth measured as the percentage
change from the previous quarter’s amount in current dollars (U.S. Dept, of 
Commerce,1988-94). From this, we can see that beginning in the third quarter of 1990, 
nominal GDP growth begins a spiraling decline that bottoms out in negative growth in 
the fourth quarter of 1990 and stays below 6% through the fourth quarter of 1991 
(Appendix 2D). RECESDMY represents this period from the third quarter of 1990 
through the fourth quarter of 1991.
A third dummy variable, QRTLYDMY, is also included to represent the transfer 
of quarterly interest payments from investment accounts or interest earning accounts 
that may be associated with the demand deposit account. This variable represents the 
end of each quarterly period or every third month in each annual period for the duration 
of the data set (Appendix 2A). The variable TDSVRATE is the percentage difference 
between the monthly rates for the Time Deposit account and the monthly rate for the 
Savings account. This is determined by subtracting the variable SAVRATE from the 
variable TDRATE. A visual analysis of the plot in Appendix 2E shows a fairly volatile 
curve that stays between 4 and 3 percent for the majority of the analysis period. 
Descriptive statistics for this variable indicate that it has a minimum value of 2.59 and a 
maximum value of 3.92 with a mean value of 3.3126 (Appendix 2B).
The variable ILRATE or Installment Loan rate is the average monthly fixed 
interest rate on Bank One Dayton, N.A. direct personal installment loans. This variable 
represents the interest rate that consumer borrowers would pay for an installment 
payment simple interest fixed rate loan at this particular bank. The data was obtained 
from Bank One Dayton N.A. The plot of this variable shows a predominantly flat curve 
that spikes on occasion. The most significant spike occurs in the first quarter of 1989 
where it jumps close to 16% (Appendix 2F). The minimum value for this variable is 
11.90 and the maximum value is 15.58 with a mean value of 13.546 (Appendix 2B).
The variable REVCRED or Revolving Credit is the national economic indicator 
variable Consumer Installment Credit. The data for this variable is the net change in 
installment credit outstanding from the previous month’s level. It represents the national 
revolving credit debt that is often referred to as revolving credit card debt. It is given in 
millions of seasonally adjusted dollars (U.S. Dept, of Commerce 1988-94). A graphical 
plot of this variable indicates that it is highly volatile with frequent peaks and valleys.
After reaching a 4 billion dollar increase in the third quarter of 1990 the data plummets 
to over a 1 billion dollar decrease in the fourth quarter of the same year (Appendix 2G). 
The minimum value for this data set is -1522 and the maximum value is 4261 with a 
mean value of 1611.1 (Appendix 2B).
The last independent variable in this model is the variable CPI or Consumer 
Price Index. It is given as the percentage change from the previous month’s level and is 
based on seasonally adjusted data (U.S. Dept, of Commerce 1988-94). This represents 
the monthly inflation rate for the U.S. economy. The plot of this data set indicates a 
volatile variable also with frequent fluctuations. The most significant fluctuation occurs 
during the first quarter of 1990 where the variable decreases from its peak at over 1% to 
a trough near 0.1 % at the end of the quarter (Appendix 2H). The minimum value for this 
data set is -0.1 and the maximum value is 1.1 with a mean value of 0.32805 (Appendix 
2B).
TOTAL SAVINGS MODEL
The TSAV model is comprised of 8 independent variables excluding the constant 
term. The data set for each variable is contained in Appendix 3A. All independent 
variables are measured monthly from January 1987 to October 1993.
The first variable in this model is the variable PINC.2 or Personal Income lagged 
two periods. The definition of this variable and the source of the data remain the same
as previously mentioned. The data points are also identical except for the elimination of 
two periods from the data set. The lag of two periods represents a period of inactivity 
between fluctuations in personal income and subsequent effects on savings balances. 
The graph (Appendix 3C) and descriptive statistics (Appendix 3B) for this variable can 
be considered the same except for the elimination of the last two data points in the data 
set.
The variable RECESDMY is identical to the RECESDMY variable used in the 
Total Demand model. Again it represents the period from the third quarter of 1990 
through the fourth quarter of 1991 (Appendix 3B). The data set remains the same in 
this model as it did in the previous. The variable QRTLYDMY is also the same quarterly 
dummy variable used in the total Demand Model and it represents quarterly interest 
payments into the savings accounts. In the case of this model it also represents 
quarterly interest accrued to the balance of the savings accounts (Appendix 3B).
The variable SVTDRATE is the percentage difference between the monthly 
interest rates for Bank One savings accounts and time deposit accounts. This variable 
is obtained by subtracting the variable TDRATE from the variable SAVRATE with the 
larger rates of the two consistently the time deposit rate. The graphical plot of this data 
shows that the difference between the savings and the time deposit rates never 
decreases to more than -2%. Overall the difference fluctuates quite frequently as both 
rates vacillate over time. After the first quarter of 1989 the difference increases to 
greater than 3% in favor of time deposit rates or less than -3% in the data set. This gap 
remains for the duration of the data set (Appendix 3D). The descriptive statistics for this 
variable indicate a minimum value of -3.92 and a maximum value of -2.59 with a mean 
value of -3.3126 (Appendix 3B).
The variable SAVCOMRT is the difference between the rates for the savings 
account and the rates for commercial paper. This is derived by subtracting the variable 
COMPAPR from the variable SAVRATE. The variable SAVRATE represents the 
monthly interest rate paid to Bank One Dayton savings accounts and the variable 
COMPAPR represents the Open Market Rates in New York city for commercial paper 
with a 6 month term placed for firms whose bond rating is Aa or the equivalent (U.S. 
Dept, of Commerce 1988-94). Commercial paper investments are generally high grade 
unsecured notes sold to the public through dealers for major corporations. The data for 
the variable COMPAPR is shown in Appendix 3A. The graphical analysis of the 
SAVCOMRT data set indicates that it is a widely fluctuating variable. The data set is 
composed of negative values because the rate for commercial paper is consistently 
larger than the savings account rate. The gap between the two rates begins to 
increase after April of 1988 and continues to increase until it reaches its maximum 
amount of difference in the first quarter of 1989 (Appendix 3E). This is mainly due to a 
steady increase in the commercial paper rate while the savings rate remains stagnant or 
increases at a much slower rate. The minimum value for the data set for SAVCOMRT is 
-4.80 and the maximum value is -0.51 with a mean of -2.214 (Appendix 3B).
The variable MORTRATE is defined as the U.S. average rate for conventional 
first mortgages on existing home purchases (U.S. Dept. Of Commerce 1988-94). This 
variable represents the national average rate that a home buyer would pay on a first 
mortgage loan. A line graph of the data for this variable shows a curve that is relatively 
flat and between 9 and 10 percent for much of the observation period. The curve begins 
a steady descent below 9% after July 1991 (Appendix 3F). The minimum value of this 
data set is 6.59 and the maximum value is 10.27 with a mean value of 8.8101 
(Appendix 3B).
The variable REVCRED or Revolving Credit is the national economic indicator 
variable Consumer Installment Credit. The data for this variable is the net change in 
installment credit outstanding from the previous month’s level. It represents the national 
revolving credit debt that is often referred to as revolving credit card debt. It is given in 
millions of seasonally adjusted dollars (U.S. Dept, of Commerce 1988-94). The 
graphical plot (Appendix 3G) and descriptive statistics (Appendix 3B) remain the same 
as previously given.
The variable CPI is the Consumer Price Index, it is given as the percentage 
change from the previous month’s level and it is based on seasonally adjusted data 
(U.S. Dept, of Commerce 1988-94). This represents the monthly inflation rate for the 
U.S. economy. The graphical analysis (Appendix 3H) and descriptive statistics 
(Appendix 3B) remain the same as previously given.
TIME DEPOSITS MODEL
The Time Deposits model is composed of 8 independent variables excluding the 
constant term. The data set for each variable is contained in Appendix 4A. All 
independent variables are measured monthly from January 1987 to October 1993. The 
first independent variable is PINC.3 or Personal Income lagged three periods. The 
definition of this variable and the source of the data remain the same as previously 
mentioned. The data points are also identical except for the elimination of three periods 
from the data set. The lag of three periods represents a period of inactivity between 
fluctuations in personal income and subsequent effects on time deposit balances. This 
period of inactivity can be best described as a decision period in which the potential 
depositor weighs his alternatives for the excess disposable income that he now 
possesses. The graph (Appendix 4C) and descriptive statistics (Appendix 4B) for this
variable can be considered the same except for the elimination of the last three points 
in the data set.
The variable TDRATE is defined as the average monthly rate of interest for three 
Bank One Dayton time deposit accounts. The three time deposit accounts are 
Certificate of Deposit accounts with varying degree of deposit terms which are 1-2 
years, 2 or more years and the Individual Retirement Accounts with a fixed rate. The 
monthly rates for each account are shown in Appendix 4E. The monthly interest rate for 
each account is not consistent with the other accounts in most of the periods therefore 
a composite average rate is used to represent the rate of all three accounts. Of the 
three accounts, the 2+ years account has the highest average rate for its data set at 
7.73. Overall, for the entire data set, the deviation between the three accounts rates 
averages to .32%. The largest average deviations occur in the beginning of the data set 
with deviations over 1%. This quickly decreases to less than .50% by 1988 and stays at 
levels below or near .50% for the remainder of the data set (Appendix 4E). A plot of the 
three rates confirms that generally the 1-2 yrs account has the lower rate but by the third 
quarter of 1988 its rate is very close to the other two accounts. This remains true until 
the fourth quarter of 1991 where 1-2 yrs begins to decline below the other two accounts 
(Appendix 4F). For the majority of the data set 2+ yrs and IRA fixed stay very close with 
only a small amount of deviation. The average rates of 2+ yrs (7.73) and IRA fixed 
(7.66) confirms that these two rates remain nearly identical throughout the data set.
A graphical analysis of TDRATE shows a curve that resembles a rough bell 
curve. The first data point starts out at over 8% but drops quickly thereafter only to rise 
again later and follow a bell type curve. The rate begins a descent at the end of the first 
quarter of 1991 that continues throughout the rest of the data set (Appendix 4D). The
descriptive statistics of this data set gives a minimum value of 5.22 and a maximum 
value of 8.56. The mean value for this data set is 7.48 (Appendix 4B).
The variable RECESDMY or Recession dummy is the same dummy variable 
used in the other two previous models. It represents the period from the third quarter of 
1990 through the fourth quarter of 1991 (Appendix 4B). The data set remains the same 
in this model as it did in the previous two. The next variable, UNEMPRT or 
Unemployment Rate is the national economic indicator that represents the nations 
unemployed workers as a percent of the total civilian labor force (U.S. Dept, of 
Commerce 1988-94). The plot of this data set shows a curve that descends below 6% 
in the fourth quarter of 1987, remains at around 5.5% until the fourth quarter of 1990 at 
which point it climbs steadily until it reaches a peak at over 7.5% in the third quarter of 
1992 and remains near 7% for the remainder of the plot. The overall variation of the 
data points does not appear extreme (Appendix 4G). The descriptive statistics give a 
minimum value of 5.0 and a maximum value of 7.70 with a mean of 6.20 for the data 
set (Appendix 4B).
The variable CHYLBND represents the percentage change in yield from the 
previous month in domestic national corporate bonds rated by Moody’s at Aaa to Baa 
(U.S. Dept, of Commerce 1988-94). The initial values were changed from monthly rates 
to the percentage change in monthly rates by subtracting the previous month’s value 
from the current month’s value. This variable is representative of the performance of 
corporate investment bonds. The data plot of this variable represents a highly volatile 
variable characterized by increases and decreases from month to month. The 
percentage changes throughout the data set are not large ones, none exceed 0.50%, 
but they are frequent changes as the rate increases or decreases from one month to the 
next. Subsequently, the graph of this variable shows the frequent peaks and troughs of
small percentage increases and decreases from the previous month’s value (Appendix 
4H). Due to the frequency of these changes it is impossible to discern any lasting 
trends in the movement of the data. The descriptive statistics for this variable gives a 
minimum value of -0.48% and a maximum value of 0.50% with a mean value of - 
0.03% (Appendix 4B).
The next variable, SMTIMDEP or Small Time Deposits is a national monetary 
statistic defined as the total sum of small time deposits (those issued in amounts of 
less than $100,000) of Federal Reserve reporting banks. The values are given in 
billions of non adjusted dollars (U.S. Dept, of Commerce 1988-94). The graphical plot 
of this data shows a flat, smooth line that has data points under or near 1000.0 except 
for one month. In February of 1989 the data dramatically “spikes” to slightly over 4000.0 
and then returns to its normal level near 1000.0 (Appendix 41). Obviously, this data 
point presents itself as an extreme outlier in a data set that would otherwise not contain 
any major outliers. The descriptive statistics for this variable show a minimum value of 
797.50 and a maximum value of 4057.0 with a mean of 1041.60 (Appendix 4B).
REVCRED or Revolving Credit is the national economic indicator variable 
Consumer Installment Credit. The data for this variable is the net change in installment 
credit debt outstanding from the previous month’s level. It represents the national 
revolving credit debt which is most often referred to as revolving credit card debt. It is 
given in millions of seasonally adjusted dollars (U.S. Dept, of Commerce 1988-94). The 
graphical plot (Appendix 4J) and descriptive statistics (Appendix 4B) remain the same 
as previously given.
The variable CPI or Consumer Price Index is used again in this model. As 
before, it is given as the percentage change from the previous month’s level and it is 
based on seasonally adjusted data (U.S. Dept, of Commerce 1988-94). This represents
the monthly intlation rate for the U.S. economy. The graphical analysis (Appendix 4K) 
and the descriptive statistics (Appendix 4B) remain the same as previously given.
IV. ANALYSIS
A. TOTAL DEMAND DEPOSIT MODEL
TDEMAND = Bn + B. PINC + B? TAXDMY + B, RECESDMY + B.QRTLYDMY +0 1 2 3 4
BJDSVRATE + B6 ILRATE + B7REVCRED + B8CPI + E 
The independent variables in the Total Demand Deposit Model were checked for 
the existence of multicollinearity through correlation values derived from a correlation 
matrix (Appendix 2B). The correlation values of the independent variables listed are all 
acceptably low and do not indicate that multicollinearity exists between these 
independent variables. It was not possible to include the savings rate and time deposit 
rates as separate independent variables due to a correlation factor of .935 between the 
two. Therefore TDSVRATE was used to show the rate difference between the two. The 
national indicator for private consumption, Personal Consumption, could not be used 
because of a correlation factor of .995 with Personal Income. I have decided to include 
Personal Income over Personal Consumption because I feel that increases in income 
more directly effect demand account balances than consumption patterns. Income is a 
major determining factor in consumption and savings behavior. A variable representing 
the monthly level of M1 in the nation's economy was also not used because of high 
correlation with several variables including Personal Income and Total Savings.
The initial regression results for the Total Demand Model are presented in 
Appendix 5. The R - squared (R2) for the regression is .58518 and the F value is 
12.8724. Utilizing the F test for model significance we can test for the following:
H 0:B , = B2 B8 =  0
H , =   Ba * 0
R.R.: F > Fc FOR: F(8 73) = 2.09 at .05 significance 
Test: 12.8724 >2.09 
Decision: Reject null hypothesis 
The rejection of the null hypothesis in the F test allows us to conclude that the 
independent variables explain a statistically significant degree of the variation of the 
dependent variable about its mean. The adjusted R2 of .53972 gives us an assessment 
of the degree of explanatory power while accounting for the degrees of freedom in the 
model that the unadjusted R2 does not.
The initial regression results for the independent variable show that PINC, 
TAXDMY, RECESDMY, QRTLYDMY, TDSVRATE and ILRATE all have significant T 
statistics at the 10 percent level of significance. REVCRED and CPI are not significant 
at the .10 level with P-values of .51703 and .60231 respectively. The signs on all the 
independent variables are consistent with my initial hypotheses regarding their 
relationships with TDEMAND. In order to test for heteroscedasticity in the model I have 
utilized the Park Test which requires regressing the natural log of the squared residuals 
on the natural log of the independent variables (minus dummy variables). The results 
show that all T statistics except one are insignificant at the 5 percent level and the F 
statistic of 2.10 is insignificant at the 5 percent level also (Appendix 5A). Therefore I will 
conclude that heteroscedasticity does not exist. The hypothesis test is as follows:
H0: Homoscedasticity exists 
Ha: Heteroscedasticity exists 
R.R.: F > Fc For: F(526)= 2.60 at .05 
Test: 2.101 < 2.60
Decision: Do not reject null hypothesis 
The initial regression gave a Durbin-Watson statistic of 1.800. At a 5 percent 
level of significance the lower value or d, is 1.42 and the upper value or du is 1.86. Since 
the initial regression DW falls between the upper and lower values the test is 
inconclusive as to whether autocorrelation exists. Since it is still possible that 
autocorrelation exists the Cochrane-Orcutt method was used to correct for possible 
autocorrelation. The final DW of 2.09 is above the upper limit and very close to 2 at a 
Rho value of .1083 which indicates that significant autocorrelation no longer exists 
(Appendix 5).
The final regression T values are presented in Appendix 5. The hypothesis tests 
for each independent variable are given in Table 1.
 Table 1.- - Total Dem and Deposits Model Independent Variables Hypothesis Tests
Level of significance^ .10, D.F. = 73
PINC TAXDMY RECESDMY QRTLYDMYo
ii
COoX Ho: B2 = 0
o
ii
coGOoX Ho: B4 = 0
Ha: B1 >0 Ha: B2 < 0 Ha: B3 < 0 Ha: B4 > 0
R.R: T > Tc R.R: T < -Tc R.R: T< -Tc R.R: T > Tc
.419 > 1.295 -3.71 7<-l .295 -2.006 <-1.295 2.654 > 1.295
Reject Ho Reject Ho Reject Ho Reject Ho
TDSVRATE ILRATE REVCRED CPI
Ho: B5 = 0 Ho: B6 = 0 Ho: B7 = 0 Ho: B8 = 0
Ha: B5 < 0 Ha: B6 < 0 Ha: B7 <0 Ha: B8 <0
R.R: T < -Tc R.R: T < -Tc R.R: T < -Tc R.R: T < -Tc
.439 <-1.295 -3.621 <-1.295 -.636 >-1.295 -.620 >-1.295
Reject Ho Reject Ho Cannot Reject Ho Cannot Reject Ho
Note: critical values for T ob ta ined  from Table 3 of Pindyck & Rubinfeld, 
Econometric Models & Econom etric Forec3d ed. (New York, McGraw-Hill, 1991).
The variables REVCRED and CPI were not significant at the .10 level and did not lead 
to a rejection of the null hypothesis of no significance for Beta. In all other tests I was 
able to show significance at the .10 level for each coefficient and correctly identify the
correlation relationship of the independent variables with Total Demand Deposits. The T 
statistic for PINC indicates that it is one of the most significant variables in the model. 
The hypothesis I originally stated regarding the effect of increased income on the 
transaction demand for money or M1 has proven to be true. The coefficient value of 
5.27706 for PINC indicates that a 1 billion dollar increase in PINC will lead to a 5.277 
thousand dollar increase in Total Demand with all other variables held constant. The - 
4288.85 coefficient of TAXDMY illustrates a depletion of demand account balances from 
the paying of federal income tax. The demand deposit account can be characterized as 
the clearing house for leakages from the spending stream. Funds come into the 
account as Personal Income yet there still remains the leakages that will occur before 
the remaining balance can be characterized as disposable income for consumption 
purposes. These leakages are the income tax payments and personal savings.
The variable RECESDMY as I predicted, is negatively correlated with TDEMAND 
as depicted by the coefficient of -2439.05. As I discussed previously in regards to the 
Baumol and Tobin Model, the cost of maintaining demand deposits rises in a 
recessionary period of the economy due to decreases in the transaction demand and 
speculative demand for M1 which can be attributed to income stagnation and reduced 
consumption. This will lead to a significant conversion from M1 to interest earning M2. 
QRTLYDMY with a coefficient of 2188.83, also proved to be positive and significant 
based on what I believe is the flow of quarterly interest payments from interest earning 
accounts probably located at Bank One. This variable does not indicate a great deal 
about depositor behavior but it is an important variable in explaining the activity of funds 
in demand deposit accounts.
The variable TDSVRATE indicates an important theoretical relationship within 
this analysis. As I stated before, the cost of holding funds as M1 can become high when
the utility of consumption is low in comparison to the interest benefits of M2 accounts.
In such a case where the transaction demand for money is low and liquidity becomes 
less of a factor depositors are willing to lose liquidity for interest earnings. As time 
deposit rates increase vis-a-vis savings rates, the time deposit account, as an M2 
account, becomes more attractive than the non-interest demand deposit account and 
the lower interest savings account. In this case, the interest earnings of time deposits 
offers a higher degree of utility than does the liquidity of demand deposits and savings 
The coefficient of -6810.59 for TDSVRATE indicates that as the gap between the time 
deposit rate and the savings rate increases by 1 percent, total demand balances will 
decrease by 6.810 million. These funds may be moving from the demand deposit 
account to the time deposit account to take advantage of the increased interest 
earnings. A decrease in the savings rate or an increase smaller than the increase in the 
time deposit rate has the same relative effect as an increase in the time deposit rate.
The variable ILRATE or installment loan rate showed the relationship I expected 
with a -2484.15 and a significant T value of -3.621. Theoretically I expected increases 
in the borrowing rate to have a negative impact on demand account balances since a 
higher lending rate would discourage borrowing and would lead depositors to use their 
demand account balances for the majority of their consumption needs. Based on the 
results this appears to be a correct assumption especially in light of the fact that the 
installment loan rate used is a fixed rate and would therefore not effect the interest 
payments of existing accounts. We can assume that in a period of high lending rates 
the role of demand deposit balances as transaction funds for consumption becomes 
even more critical than before.
The two variables in the model that did not prove to be significant are REVCRED 
and CPI. The inability to reject the null hypotheses for both variables prevents me from
drawing any meaningful conclusions regarding the relationship of these variables with 
Total Demand.
B. TOTAL SAVINGS MODEL
TSAV = B0+ B, PINC.2 + B2 RECESDMY + B3QRTLYDMY + B4SVTDRATE +
B5 SAVCOMRT + B6 MORTRATE + B7 REVCRED + BaCPI + E 
The independent variables in the Total Savings Model were tested for the 
existence of multicollinearity. The correlation values in the correlation matrix are not 
significantly high enough to indicate the existence of multicollinearity. The regression 
results of the Total Savings Model give an R2 value of .96479, an adjusted R2 of .96082 
and an F value of 243.1958 (Appendix 6). These results indicate that this model has a 
high explanatory value. The F test for model significance shows the following:
H0:B , = B2....... Ba = 0
Ha- B, = B2....... B8 * 0
R.R.: F > Fc FOR: F(a 71)= 2.00 at .05 significance 
Test: 243.19 > 2.00 
Decision: Reject null hypothesis 
The rejection of the null hypothesis allows us to conclude that the independent variables 
explain a statistically significant degree of the variation of the dependent variable about 
its mean. The signs of the coefficients followed my expectations except for the 
Recession Dummy variable and the Revolving Credit variable (Appendix 6). Both of 
these variables have negative T statistics and coefficients while I had hypothesized that 
they would be a positive. Initially every variable appeared to be significant at the .10 
percent level except for CPI and QRTLYDMY.
In order to test for the presence of heteroscedasticity, I have utilized the Park 
test which produced insignificant T statistics and an F value of .7474 (Appendix 6A).
Testing this value at the 5 percent level indicates:
H0: Homoscedasticity exists 
Ha: Heteroscedasticity exists 
R.R.: F > Fc For: F(6 35|= 2.40 at .05 
Test: .7474 <2 .40  
Decision: Do not reject null hypothesis 
Therefore I may conclude that heteroscedasticity does not exist. The initial Durbin- 
Watson statistic for the regression of .6480 is well below the lower limit of 1.42 at five 
percent significance which indicates that autocorrelation is present. After correction 
using the Cochrane-Orcutt method, I gained a Rho value of .97806 and a final DW of 
2.04 which leads me to conclude that autocorrelation no longer exists (Appendix 6).
The final regression T values are shown in Appendix 6. The hypothesis tests for 
each independent variable are given in Table 2.
T able 2.- - T otal S avings M odel Independent Variables Hypothesis T ests 
Level of s ignificance= .10, D.F . = 71
P INC -2 R E CE S D MY QRT LYDMY S VT D R AT
Ho: B 1 =  0 Ho: B 2 =  0 Ho: B3 =  0 ii
caoX
Ha: B 1 >0 Ha: B 2 < 0 Ha: B3 >  0 Ha: B4 >
R.R: T > T c R.R: T < - T c R .R : T >  T c R .R : T >
2.484 >  1,295 -1 ,909<-l .295 2.533 >  1 .295 1.715 > 1 ,2(
R eject H o R e jec t Ho R eject H o R eject H c
S AVCOMRT M ORT R AT E R E VCR E D CPI
Ho: B5 = 0 Ho: B6  = 0 Ho: B 7 =  0 Ho: B8 =
Ha: B5 > 0 Ha: B6  < 0 Ha: B 7 >  0 Ha: B8 >
R.R: T > T c R ,R : T < -T c R.R: T > T c R.R: T >
1 .1 87 < 1 .295 -1 .429 < -1 .295 -0.713 < 1 .295 -0.628 < 1 .2
Cannot R eject H o R e jec t H o Cannot R eject H o C annot R eject
N ote: critical values for T ob ta ined  from T able 3 of P indyck & R ubinfeld,
E conom etric  Models & E conom etric  F orecasts, 3d ed, (N ew Y ork, McGraw-FI ill, 1991)
The T values and P values of SAVCOMRT, REVCRED and CPI indicate that neither 
would be significant at .10 and therefore a rejection of the null hypothesis would not be 
possible. After correcting for autocorrelation the variable REVCRED, which was initially 
significant, is now not and QRTLYDMY is now significant. CPI remained insignificant 
and is now negative which is contrary to my hypothesis.
The variable PINC proved to be a significantly positive explanatory variable with 
a T value of 2.484 and a coefficient value of 83.70. As I expected increases or 
decreases in Personal Income should result in a significant corresponding increase or 
decrease in the level of savings deposits. The 2 period lag in PINC proved to be 
appropriate and theoretically I believe it is necessary to reflect a period of decision until 
the depositor determines the portion of their disposable income that will distributed into 
savings.
RECESDMY, with a coefficient of -10021.2, is significant and negatively 
correlated with TSAV which contradicts my original hypothesis. Initially I had expected a 
positive relationship based on the Baumol-Tobin theory regarding the demand for M1 
and its opportunity cost vis-a-vis M2 interest (Gordon 1987). In a recessionary period 
where income stagnation results in restrictions on consumption, the cost of holding M1 
for transactions purposes becomes high. In such an instance the benefit of converting 
to M2 becomes greater in terms of real interest yield (the interest rate of marginal 
savings minus marginal consumption utility). If we continue to focus on the savings and 
time deposits portion of M2 then we do not see this positive relationship occur with 
savings, although we did document a negative relationship with total demand (M1) and 
will later see a positive relationship with time deposits.
The reason for this concerns the potential role of the savings account as M1 
interest earning M2. The classical definition of M1 and M2 accounts would necessitate
that we differentiate the savings account from the demand deposits of M1 but in reality 
there is little difference. Depositors tend to treat the savings account as an interest 
earning proxy to the demand deposit account. One difference is the “broker’s fee” 
benefit of holding M1 which Baumol and Tobin defined as the cost of withdrawals from 
interest M2 accounts (Gordon 1987). During a recession this cost is minimal due to a 
decrease in consumption activity and would therefore not be a major factor.
After adjusting for the broker’s fee for savings withdrawals depositors can obtain 
the same degree of liquidity as demand deposits while obtaining the interest earnings 
that M1 does not offer. The cost of maintaining liquidity during a recession is high for 
savings deposits as it is for demand deposits although it is less due to the interest 
earnings of savings. We can define this cost as the time deposit rate minus the savings 
rate. In order for the savings account to be cost efficient during this period, the savings 
rate must increase vis-a-vis the time deposit rate to an amount equivalent to the 
marginal cost of liquidity during a recession.
The regression coefficient and T statistic values for QRTLYDMY indicate that it is 
an important positively correlated variable for Total Savings. Since interest earned on 
the balances is paid quarterly into the accounts this variable is necessary in creating a 
model that significantly explains the variation of the dependent variable. The 
hypothesis I presented regarding SVTDRATE is consistent with the positive, significant 
regression results. As the gap between the savings rate and the time deposit rate 
decreases the savings deposit balance will increase and as the gap increases savings 
balances should decrease. Since the time deposit rate is the larger of the two, 
SVTDRATE (savings rate minus time deposits rate) is positively correlated with savings 
deposits. The regression coefficient indicates that a 1 percent increase in SVTDRATE 
will lead to a 13.196 million increase in savings deposits.
Theoretically I believe that as the difference between the two rates decreases to 
a level in which the utility of interest returns is equal or not significantly different from the 
utility derived from liquidity (alternative uses of funds), the depositor will tend to favor the 
liquidity of the savings account. This is accentuated by the fact that the savings deposit 
accounts offer a higher level of implicit interest (lower charges for account transactions) 
than the time deposit accounts (higher charges for account transactions). As the level 
of explicit interest advantage of the time deposit account over the savings account 
decreases factors such as implicit interest and liquidity play a much larger role. In this 
case, as the difference between the two rates decreases savings accounts should be 
the preferred depository agent. On the other hand, in conjunction with Baumol and 
Tobin, the interest rate of time deposits will effect savings balances much like it effects 
M1. As the interest rate of time deposits increases, the high cost of holding liquid funds 
will decrease the transaction demand for money. Since savings accounts and money 
market accounts are the most liquid of interest earning M2 accounts, the reduction in 
the transaction demand for money will lead depositors to favor time deposits over 
savings.
The variable that represents the difference between the savings rate and 
commercial paper rate, SAVCOMRT, did not prove to be significant. The hypothesis 
test for MORTRATE or home mortgage rate demonstrated that this variable maintains a 
negative, significant relationship with savings deposits as I expected. This theory is 
based upon the belief that savings deposits are often held in reserve to meet 
unexpected or unidentified consumption needs. In this model, as in the last, REVCRED 
and CPI did not validate my theories regarding their respective roles in the model. The 
insignificant T statistics for both variables do not allow us to draw any statistical based 
conclusions regarding their possible effect on savings deposits.
The results of the regression allow us to determine the elasticity of savings 
deposits with respect to interest rates. Theoretically, the interest rate that should be the 
best indicator of savings deposit elasticity is savings rate or SAVRATE but the 
correlation value of -.983 with TSAV and early regression results, including the single 
variable regression in Appendix 6B, indicated that a suppositional^ positive relationship 
would not materialize. In such an instance the question of “which variable causes 
which” becomes important so we can determine if a causality exists that is driving the 
negative correlation. The Granger Causality test will allow us to use regression results 
to determine if rate causes deposits or deposits causes rates. If the latter is true than 
the negative relationship could be the result of an increase or decrease in deposit 
amounts, (perhaps caused by some exogenous variable), driving interest rates to move 
in a correspondingly opposite direction.
The first null hypothesis we will test as part of the Granger Causality test is that 
the savings rate does not cause deposits.
Ho: B, = B2 = B3 B8 = 0 ; Rate does not cause deposits
Ha: B, = B2 = B3 B8 *  0; Rate does cause deposits
Unrestricted regression:
TSAV = B0 + B, TSAV, + B2 TSAV2 + B3 TSAV.3 + B4TSAV.4 + B5 SAVRATE., + 
b 6 s a v r a t e .2 + b7 s a v r a t e .3 + b 8 SAVRATE.4 + E
Results: SSR = 2.83E+09 
Restricted regression:
TSAV = B0 + B, TSAV., + B2 TSAV.2 + B3 TSAV.3+ B4TSAV.4 + E
Results: SSR = 3.96+09
F = (N - k) ESSr - ESSur 
q(ESSur)
F = 111.745, Fc= 2.53 at .05 significance: Test: 111.745 > 2.53
Decision: Reject null hypothesis
The second null hypothesis to test is that deposits do not cause rates.
Ho: B, = B2= B3...... B8 = 0 ; Deposits do not cause rate
Ha: B, = B2= B3...... B8 0; Deposits do cause rate
Unrestricted regression:
SAVRATE = B0 + B, SAVRATE., + B2 SAVRATE., + B3 SAVRATE_3 +
B4SAVRATE.4 + B5 TSAV, + B6 TS A V 2 + B7 TSAV3 + B8 T S A V 4 + E
Results: SSR = .532343
Restricted regression:
SAVRATE = B0 + B, SAVRATE., + B2 SAVRATE 2 + B3 SAVRATE,+
B4SAVRATE.4 + E
Results: SSR = .590689
F = (N - k) ESSr - ESSur 
q(ESSur)
F = 30.6886, Fc= 2.53 at .05 significance: Test: 30.6886 > 2.53 
Decision: Reject null hypothesis 
The rejection of the first null hypothesis gives strong evidence that savings rate is a 
cause for the movement of savings deposits while the rejection of the second null 
hypothesis indicates that savings deposits are causing savings rate. Theoretically it is 
plausible that savings rate and deposits have a concordant relationship in which 
movements in either variable will effect the other. If deposits can cause rates then a 
significant movement in deposit levels (caused by exogenous factors) could effect the 
rate that the bank is willing to offer on the savings asset. We can consider a banks 
profit maximization function in terms of savings deposits to be
Max E(tt) = Max [ia D - iD -C(D)] 
i i
where ia = earning asset rate, iaD = earning asset revenues 
i = deposit rate 
D = Deposit level 
C(D) = Administrative cost (Spellman 1975).
In this profit function iD represents the total deposit costs per period (Spellman 1975).
Therefore an increase in D assuming i remains the same will lead to an increase in total
deposit costs for the bank. If we continue to assume that deposits are increasing due to
some exogenous variable and not the savings rate then the bank can maximize interest
profit by reducing its interest deposit costs while earning asset revenues from the
current level of deposits. Considering this, in an instance when deposits are causing
rates the correlation between deposits and rates should be negative. If we also
continue to assume that the demand for savings deposits is relatively rate inelastic then
it is logical to contend that in periods when deposits are being strongly influenced by
exogenous variables, deposits are causing rates much more significantly than rates are
causing deposits. Based on the results of the Granger Causality test we can state that it
is likely over a period of time that savings deposits and savings rates are causing each
other more or less. Therefore in the case of the savings account it is as important, if
not more so, to consider the non interest rate determinants of savings balances as it is
the interest rate determinants.
Based on the regression results, the difference between the savings rate and the 
time deposit rate (SVTDRATE) is a significant rate determinant of savings deposits. I 
will now use the variable SVTDRATE, which is the percentage rate difference between 
the savings rate and the time deposit rate, to determine the elasticity of savings 
deposits with respect to savings-time deposit interest rates.
where: R = rate
Q = quantity of deposits.
E = 0.09068
The elasticity of savings deposits (TSAV) with respect to the savings-time 
deposit rate (SVTDRATE) is 0.09068. This value means that a 1 percent increase in 
the savings-time deposit rate (gap of the rates is decreasing) will lead to a .090 percent 
increase in total savings deposits. For a 400 million deposit level, a 1 percent increase 
in SVTDRATE (a decrease in the rate gap, such as a change in SVTDRATE 
from -3% to -2.97%) will lead to a 3.6 million increase in TSAV. The opposite can be 
said of a 1 percent decrease in SVTDRATE (an increase in the gap rate, such as a 
change in SVTDRATE from -3% to -3.03%). The savings deposits will decrease by .090 
percent or in the case of the 400 million deposit level, savings will decrease by 3.6 
million. The savings rate - time deposit rate gap can change by single movement in 
either rate or joint movements in both rates. In practice we see the latter occurring 
most often.
Savings account demand is sensitive to changes in the savings - time deposit 
rate rather than to changes in the savings rate alone. The attitude of the savings 
account depositor and of the bank towards the savings interest rate is often one of 
indifference and moderation. As one research paper noted “the savings deposit product 
is clearly designed to be marketed to relatively rate-insensitive customers. The bank’s 
approach to pricing this product suggests that they seek to preserve this role for the 
savings deposit account by responding only slowly and reluctantly to the recent sharp 
declines in money market rates in setting rates on savings deposits” (Davis, Korobow 
and Wenninger 1987). As the savings rate itself becomes less and less of a factor other
variables such as the savings-time deposit rate become more of a factor in determining 
savings deposits.
C. TIME DEPOSITS MODEL
TIMEDEP = B0 + B, PINC + B2 TDRATE + B3RECESDMY + B4 UNEMP +
B5 CHYLBND + B6SMTIMDEP + B7REVCRED + B8CPI + E 
The independent variables in the Time Deposit Model were checked for the 
existence of multicollinearity through the correlation values derived from a correlation 
matrix (Appendix 4B). The correlation values are not significantly high enough to 
indicate multicollinearity in the model. The final regression results for the Time Deposit 
Model gave an R2 value of .99244, an adjusted R2 of .99157 and an F value of 
1148.2239 (Appendix 7). These results indicate that the model has high explanatory 
value. I will now use an F test for model significance.
Ho:B 1=B2 B8 = 0
Ha: B1=B2.......B8* 0
R.R.: F> Fc For F(8 70) =2.09 
Test: 1148.22 > 2.09 
Decision: Reject null hypothesis 
The rejection of the null hypothesis allows us to conclude that the independent variables 
explain a statistically significant degree of the variation of the dependent variable about 
its mean. The initial T statistics and coefficients of the independent variables all had the 
correct signs that I hypothesized expect for the negative value for REVCRED (Appendix 
7). The variable CPI exhibited the correct sign before correction for autocorrelation but 
became negative after correction. CPI, REVCRED and CHYLBND failed to be 
significant at the .10 level before and after correction for autocorrelation. Again I have
utilized the Park test to test for the presence of heteroscedasticity in the model. The 
regression results produced mostly insignificant T statistics at .10 significance and an F 
value of 1.0061 (Appendix 7A).
H0: Homoscedasticity exists 
Ha: Heteroscedasticity exists 
R.R.: F > Fc For: F(731) = 2.32 at .05 
Test: 1.00 <2.32 
Decision: Do not reject null hypothesis 
I will conclude from this test result that heteroscedasticity does not exist.
The initial Durbin-Watson statistic of the regression, 1.18 is below the d, of 1.42 
which would indicate the existence of autocorrelation. Using the Cochrane-Orcutt 
method for correction I gained a Rho value of .56071 and a final D.W. of 2.08 which 
indicates that significant autocorrelation no longer exists. The regression T values after 
correction for autocorrelation are shown in Appendix 7. The hypothesis tests for the 
independent variables are shown in Table 3.
T cfaie 3.- - T ime Deposits Model Independent Vcrictoles Hypothesis T ests
Level ofsignifiocnce= .10, D.F. = 70
PINC -3 T DR AT E RECESDMY UNEMPRT
Ho: B1 = 0 Ho: B2 = 0 Ho: B3 = 0 Ho: B4 = 0
Ha B1 >0 Ha B2>0 Ha B3>0 Ha B4>0
R.R: T > Tc R.R: T > To R.R: T > Tc R.R: T > T c
25.690 > 1.295 6.201 > 1.295 4.080 > 1.295 9.544 > 1.295
Reject Ho Reject Ho Reject Ho Reject Ho
CHYLBND SMTIMDEP REVCRED CPI
Ho: B5 = 0 Ho: B6 = 0 Ho: B7 =0 Ho: B8 = 0
Ha B5>0 Ha B6>0 Ha B7 > 0 Ha B8>0
R.R: T < -Tc R.R: T > To R.R: T > Tc R.R: T > T c
- 0.405 > -1.295 1.303 > 1.295 -0.810< 1.295 -0.883 < 1.295
^cnnot Reject Ho Reject Ho Cert not Reject Ho Cannot Reject Ho
Note: critiod vdues for T obtdnedfromTcbie3 of Pindyck &Rubinfeld 
Eooxxinetric Models &Eoonome1ricForeccsts/ 3ded. (NewYork, McGraw-Hill, 1991).
The T and P values of CHYLBND, REVCRED and CPI indicate that these variables are 
not significant at the .10 level and would not lead to a rejection of the null hypothesis.
Personal Income lagged three periods proved to be a significantly positive 
variable with a large T statistic of 25.690. As I expected a depositors personal income is 
one of the most important determinants of time deposit balances. This is based on 
classical theory regarding increases in disposable income and its effect on induced 
consumption and induced savings. The amount of disposable income that will be 
directed to induced savings is determined by the marginal propensity to save which is 
effected in part by time deposit interest rates, savings rates and the consumption 
function of the individual (Gordon 1987). The three period lag represents a 3 month 
period of decision in which the potential depositor is evaluating his options which include 
consumption or investment in a number of possible interest or dividend earning vehicles. 
This is a period of rate and market watching for the investor in which he gathers 
information and observations to determine which investment account will offer the 
greatest rate of return in the near and long term.
Time deposit rate or TDRATE proved to be a significantly positive explanatory 
variable as I had expected. The importance of time deposit rates as a determinant of 
time deposit balances is determined in large part by the elasticity of depositors to CD 
interest rates. As I discussed earlier, research has shown that “the quick adjustment of 
CD rates to market rates, relative to the slower adjustment of other consumer deposit 
products, reflected differences in interest rate elasticity, with CD demand highly 
responsive to rates and other products less so” (Davis, Korobow and Wenninger 1987).
It also seems logical that the low maintenance CD accounts are more rate sensitive 
because of their reliance on explicit interest as opposed to other more liquid products 
that combine explicit and implicit interest benefits (Davis, Korobow and Wenninger
1987). The significant interest rate elasticity of depositors makes the time deposit rate a 
very important factor in determining CD account balances.
Another significant factor is represented by the variable RECESDMY. The 
regression results show that this variable is significantly positively correlated with time 
deposits. The data shows that during this recessionary period, from the third quarter of 
1990 to the end of the fourth quarter of 91, the time deposit rate is mostly decreasing 
(Appendix 7B). The rate does hold near 8.4% for 7 months before it begins a steady 
decline that continues through the rest of the period and throughout the data set. The 
Fed.’s Open Market activity of buying treasury securities to stimulate the money supply 
in a recession will result in an increase in bond prices and a decrease in rates (Branson 
1989). I have noted that historical evidence has shown that CD rates tend to respond 
quickly and significantly to changes in market rates (Davis, Korobow and Wenninger 
1987). Comparing the movement of the time deposit rate with the rates of the 10 year 
treasury security and the 3 month treasury security we see that all three rates are 
generally moving in the same direction during this period (Appendix 7B). Despite this 
T1MEDEP is significantly increasing during this period. The reason for this deals with 
the expectation of the investor.
The investor during this recessionary period is increasing his demand for time 
deposits due to the expectation of future CD rate decreases. The rational investor 
realizes that it is necessary to invest in time deposits now to obtain the higher interest 
earnings. This decision is made easier by the depositors decreased need during the 
recession for M1 for transaction purposes. This situation is not unlike that described by 
Baumol and Tobin except now we must consider the interest earnings of M2 vis-a-vis 
the relative transaction demand for M1. The time deposit account will retain its relative 
interest earning advantage until the market rates adjust and the Fed.’s monetary action
boosts the transaction demand for money. The reason that the time deposit account 
would be chosen over the savings account was presented in my treatment of the 
savings-time deposit variable. In comparison to the time deposit account, the low 
interest earnings and relative liquidity of the savings account makes it comparable to the 
demand deposit account. In a recessionary period where the cost of holding M1 is high, 
the cost of holding savings deposits is also high vis-a-vis the interest earnings of time 
deposits. This is consistent with the negative correlation value of the recession dummy 
variable in the Total Savings Model.
The “broker’s fee” cost that Baumol and Tobin associate with deposit account 
withdrawals is potentially lower in the savings account since implicit interest (low 
transactions fees) is more prevalent in the savings account than in the time deposit 
account. It is a misrepresentation though, to consider time deposits in terms of a 
broker’s fee since it is accepted by the depositor that the funds will be maintained in the 
account for the full length of the term. I would not consider the broker’s fee to be a 
significant benefit of the savings account especially during a period of low transaction 
demand.
The Unemployment rate variable, UNEMPRT, also proved to meet my 
expectations by being positively correlated and significant with TIMEDEP. As a major 
economic indicator, the unemployment rate effects the expectations of investors in 
regards to a recession and the subsequent effects of a recession on money demand 
and interest rates. Consistent and significant increases in the unemployment rate would 
indicate that a recession exists and has the potential to be prolonged. In such a case 
investors will use that information to form their opinion that interest rates (bond and CD) 
will plummet in the near future. The potential for a reduction or disruption in income will
encourage some depositors to seek interest income as a supplement or potential 
substitute to their regular income.
The hypothesis test results for the percentage change in yield of domestic 
corporate bonds, CHYLBND, did not show a significant relationship with TIMEDEP. I 
would still consider the rate for corporate bonds as a potential competitor to time 
deposits but the results do not support that contention.
The results of the hypothesis test for Small Time Deposits, SMTIMDEP, indicate 
that this variable is significant and positively correlated with TIMEDEP at .10 level. This 
signifies that the time deposit accounts of Bank One, Dayton, tend to follow the same 
trends as the representative small time deposit accounts of Federal Reserve reporting 
banks. Undoubtedly, there are factors that exist within the local economy and the 
banking market of Dayton which effect the balance of the Bank One Dayton time deposit 
accounts and are therefore exclusive to this area. On the other hand, we can say that 
many of the same macroeconomic variables that effect small time deposit accounts 
outside of the area also have some effect, more or less, on the time deposit accounts of 
Bank One Dayton.
Revolving credit or REVCRED did not prove to be significant at .10 in this model. 
Garcia notes that bank credit card usage reduces the aggregate and household demand 
for M1 and households may transfer the excess M1 to interest earning assets, such as 
savings or time deposits, until they are needed to repay the debt (Garcia 1978). 
Therefore credit card usage can raise the demand for savings and time deposits at the 
same time that it reduces the demand for M1 (Garcia 1978). The results of G arcia’s 
econometric analysis produced evidence that supports the contrary theory of Hosek and 
Zahn which states that the creation of installment credit from credit card usage will
reduce time deposits (1974). According to Garcia, the negative correlation between 
time deposits and credit card usage occurs because the ability to accumulate 
installment debt dispels the need to finance consumption with interest income from 
savings and time deposits (Garcia 1978). The negative value of the correlation 
coefficient in my regression supports Garcia’s results but the low T statistic does not 
allow for a rejection of the null hypothesis of zero significance. Therefore I cannot 
conclusively support or contest Garcia’s findings.
The last variable, percentage change in Consumer Price Index , CPI, also did 
not prove to be significant at the .10 level. Based on Friedman’s quantity theory of 
money, the demand for M1 will decrease in response to continuing real and expected 
inflation rate increases (Branson 1989). This should encourage a transfer of M1 funds 
to interest earning M2 accounts such as time deposits but we do not see it occur here.
In order to test the elasticity of demand for time deposits with respect to the time 
deposits rate, I will again utilize the following test.
E = AQ / AR * R / Q
where: R = rate
Q = quantity of deposits.
E = 0.4828
The elasticity of demand of time deposits with respect to the time deposit rate is 0.4828. 
This value means that a 1 percent increase in the time deposit rate will lead to a .4828 
percent increase in time deposits. In the case of a 400 million time deposit level, the 1 
percent increase (such as from 7% to 7.07%) in the time deposit rate would bring a 19.3 
million increase in time deposits. Conversely, a 1 percent decrease will bring a .4828 
percent decrease or 19.3 million decrease in time deposit balances. It is evident that
time deposit demand is highly rate sensitive. This result is consistent with my hypothesis 
and the previous empirical studies that I have discussed.
V. SUMMARY
I established early in this report that implicit interest benefits will generally be 
valued by depositors at less than the dollar cost of producing these in-kind benefits 
(Bradley and Jansen 1986). The relationship between explicit interest cost to a bank 
and consumer return is much more of a linear relationship than is the case for implicit 
interest. Profit maximizing banks must seek to attract depository funds at the least 
expensive interest cost to the bank. Therefore, in order to maximize net deposit return 
the focus should be on the explicit rate policy. The ability to attract consumer deposits 
depends on the ability to effect consumer deposit demand through explicit interest and 
this is determined by the elasticity of depositors with respect to rate. It is also important 
to consider the factors that determine the consumer’s demand for money since holding 
demand deposits is an alternative to interest bearing deposit accounts.
In this case study of Bank One Dayton, N.A. the total demand deposit account 
balances are strongly and positively effected by increases in personal income. The 
positive effect of income increases on the demand for M1 and consumption is widely 
documented. During a recessionary period, when the transaction demand for money is 
low, we can expect total demand funds to decrease as they are possibly moved to 
interest earning accounts such as savings and time deposits.
The gap between the savings account rate and the time deposit rate, as 
represented by the time deposit-savings rate, is also an important negatively correlated 
variable. As the gap grows in favor of the time deposit rate, we can expect funds to 
move from the total demand deposit account to the time deposit account instead of the
savings account. This is in agreement with Baumol and Tobin’s inventory approach to 
the transaction demand for money which states that consumers will reduce their 
transaction demand for M1 as the interest benefits of alternative M2 accounts increase 
(Gordon 1987). Depositors tend to regard the liquid, low interest savings account as 
analogous to the demand deposit account when comparing it to the higher interest non­
liquid time deposit account. Therefore as the interest rate gap between the savings and 
time deposit rate grows, the time deposit account is more beneficial than the savings 
and demand deposit accounts. The recent trend of banks of increasing savings liquidity 
by decreasing broker’s fees and the development of interest earning checking accounts 
has accentuated this relationship.
Increases in the installment loan rate will also negatively impact total demand 
deposit balances as these funds must now finance a larger portion of consumption 
activity due to the higher cost of credit. We can also expect annual income tax 
payments to decrease the balance of total demand deposits at about the same period 
each year. On the other hand, quarterly interest payments from interest earning 
accounts often within the same bank, can be paid into the total demand deposit account 
for convenience.
The results of the Total Savings Model regression showed that personal income 
is an important positive determinant of savings deposits and this is consistent with 
accepted economic theory. In a recessionary period the demand for the Bank One 
savings deposits is generally declining despite the higher cost of holding M1 for 
transaction and speculative purposes. Again, in terms of Baumol and Tobin, depositors 
may be converting M1 and savings funds into time deposits to take advantage of the 
higher interest yield of time deposits over savings. The loss of liquidity is not as 
significant during a period of decreased consumption and decreased transaction
demand for money. In this case, the demand for savings deposits is decreasing 
because the cost of maintaining savings deposits is increasing in terms of the higher 
interest benefits of time deposits.
In the case of the Bank One Dayton savings account, savings deposits are 
moving in a direction that is contrary to the savings rate. This indicates that savings 
deposits are being influenced by other variables which includes mortgage and time 
deposit rates and macroeconomic trends such as recessionary periods. The Granger 
Causality test showed that rates can cause deposits while deposits can cause rates. If 
we consider the latter case in which deposits are causing rates, a profit maximizing 
bank will seek to lower its explicit interest costs for a level of savings deposits by 
lowering the deposit interest rate. Since deposits are likely being caused by some 
exogenous variable(s) and assuming that depositors are relatively rate inelastic, 
especially during this period, then a reduction in the interest rate will lower bank interest 
costs while not adversely effecting deposit levels in the short run.
The gap between the savings rate and time deposit rate, as represented by the 
savings-time deposit rate is the most effective rate determinant of savings demand 
interest rate elasticity. The elasticity of savings deposit demand with respect to the 
savings-time deposit rate at .090 is not large, as it indicates that a 1 percent increase in 
the savings-time deposit rate will lead to a .090 percent increase in savings deposits. 
Here we see that a small degree of interest elasticity exists in terms of the difference 
between the savings rate and time deposit rate. We can expect that as the gap 
between the rates decreases depositors will begin to favor the savings account and as it 
increases depositors will decrease their level of savings holdings in favor of the higher 
interest benefits of time deposits.
The demand for time deposit holdings is significantly influenced by the level of 
personal income much like the other two accounts. This is consistent with accepted 
economic theory regarding the effect of disposable income on an individual's savings 
function. The significance of the lagged variable indicates that there is a short, roughly 
three month period, in which potential investors observe the financial markets and form 
their opinion regarding its near and long term trends.
During a recessionary period we can expect that investors are likely to hold the 
expectation that the Federal Reserve will take monetary action in the near future that will 
result in a decline in bond rates. Since it is expected that CD rates will closely follow 
market rates the expectations will favor a drop in the time deposit rate in the near future. 
Rational investors must act to lock their funds into the higher interest rate before the 
rate decline begins. The data set for the time deposit rate, the 10 year treasury security 
and the 3 month treasury security show that all three rates began a major decline during 
the recessionary period that I highlighted and continue to decline several months 
following the end of that period. Time deposits also offer a safe interest earning 
investment alternative to the risky bond accounts and the high cost of holding M1.
The national unemployment rate acts as an indicator to the investor of the 
current and future trend of the economy and thus can be used to form an opinion 
regarding the movement of interest rates. Increases in the unemployment rate are an 
indicator of the recessionary period that I have examined and would therefore indicate a 
possible drop in market rates in the near future. Depositors can also use the interest 
income of a time deposit account to hedge against possible disruptions or stagnation in 
income. The significance of the Small Time Deposits data in explaining the variation of 
time deposits tells us that although the time deposit accounts of Bank One Dayton are 
indeed effected by variables within the local economy and banking market, they are not
immune to many of the factors that effect bank time deposits throughout the country.
The national monetary interest rates, Federal Reserve activity, stock market 
performance and macro market trends are all major macro factors that have some 
trickle down effect on Bank One Dayton time deposits.
The time deposit rate is one of the most important determinant of time deposits. 
As I discussed previously, CD rates are more closely tied to market rates and are more 
interest rate sensitive than other consumer banking deposit products. The interest rate 
elasticity of depositors will determine the response of current and prospective depositors 
to interest rate changes and subsequently the rate policy that the bank will adopt 
concerning time deposits. The elasticity of demand for time deposits with respect to the 
time deposit rate is 0.4828 which indicates a high degree of interest rate sensitivity.
The decision process for setting the interest rate for savings and time deposits 
should take into account these elasticity factors to determine the expected effect of 
explicit rate changes on deposit levels. In regard to a bank's profit maximization 
function, the bank can seek to maximize profit by reducing its explicit interest cost for 
savings deposits in certain situations. The expected reduction in savings deposits from 
a savings rate decrease will ordinarily be much smaller than the decrease in time 
deposit balances that would result from an equivalent reduction in the time deposit rate. 
The bank should consider the status of the variables used in the Total Savings Model to 
determine if the overall market situation is favorable for a reduction in the savings rate 
that would result in a minor decrease to deposits.
The interest rate elasticity of time deposit demand necessitates that the rate be 
competitive with the rates for other term investments and other bank interest earning 
products but certain market conditions, such as a recessionary period, will allow some 
flexibility in rate setting. The gap between the time deposit rate and the savings rate is a
major determinant of the locality of funds within the three major accounts. An increase 
in the time deposit rate over the savings rate can lead to a transfer of funds from 
demand deposits and savings deposits to time deposits, ceteris paribus. Conversely, a 
decrease in the gap would favor savings deposits and demand deposits as the cost of 
liquidity decreases and depositors seek liquid account holdings to meet their 
transactions demand.
The bank can determine, based on its profit maximizing function, the deposit 
amount mix that would be most favorable to reducing explicit interest costs. If the bank 
chooses to favor non-liquid or long term depository assets then the appropriate rate 
setting policy would seek to increase time deposit balances. This can be accomplished 
by increasing the time deposit account interest rate since we know that on average, a 1 
percent increase in the rate will lead to a .4828 percent increase in time deposit 
balances. It is also possible to increase time deposit balances without increasing the 
time deposit rate and the bank’s net interest cost. This can be accomplished by 
increasing the savings rate-time deposit rate gap through a decrease in the savings 
rate. The increase in the gap will cause depositors to shift funds from demand deposits 
and savings deposits into time deposits. A 1 percent increase in the savings rate-time 
deposit rate gap will decrease the savings balances by .09 percent but we cannot be 
sure that all of these funds will be transferred to time deposits and it is likely that some 
will leave the bank completely. A 1 percent increase in the time deposit rate-savings 
rate gap will decrease demand deposit balances by 6.810 million, ceteris paribus, but 
again we cannot be sure of the amount of funds that will go to the time deposit account.
The bank should also consider the existing economic conditions vis-a-vis the 
relative transaction demand for money. In a period where the transaction demand is 
low, such as in a recession, the demand for demand deposit and savings accounts
should be and the demand for time deposits should be high. Therefore it may not be 
necessary to increase the savings rate-time deposit rate gap by much to realize a 
significant movement in funds into time deposits. By accomplishing this mixture of funds 
the bank has increased its long term depository assets without increasing its net time 
deposit interest costs
The bank can also realize a depository account mix that favors liquid depository 
assets by pursuing a pricing strategy that will increase savings and demand deposit 
balances without increasing the net savings interest cost combined with a decrease in 
time deposit balances. This mix represents the interest cost minimizing combination of 
funds. This can be accomplished by a decrease in the savings rate-time deposit rate 
gap utilizing a decrease in the time deposit rate. A 1 percent decrease in the savings 
rate-time deposit rate gap will increase savings balances by .09 percent but we must 
also remember that a 1 percent decrease in the time deposit rate will lead to a .4828 
percent decrease in the time deposit balances. This is a tradeoff that the bank must 
analyze to determine the most cost effective rate combination. A 1 percent decrease in 
the time deposit rate-savings rate gap will also increase demand deposit balances by 
6.810 million, ceteris paribus. The bank must again determine the appropriate trade off 
they are willing to accept in light of the expected decrease in time deposit balances.
The existing transaction demand will also determine the depositors relative 
demand for demand deposits and savings accounts. If consumption and income levels 
are increasing, the transaction demand will be high and depositors will seek liquid 
accounts such as the savings and demand deposits. Depending on the immediacy of 
their transaction needs they may favor demand deposits over savings due to the 
broker’s fee of savings. In this situation it is possible to realize significant increases in 
balances of the liquid accounts and significant decreases in time deposit balances
without adjusting the savings rate-time deposit rate by a large amount. The bank should 
also consider the latest trends in its and other banks loan rates to determine the 
pressure it will put on the demand and savings accounts as the source of transaction 
balances. By accomplishing this mixture of funds the bank has increased its level of 
liquid account balances and decreased its overall depository account interest costs by 





DEPENDENT VARIABLES DATA SET
MONTH TDEMAND* TSAV 'TIM EDEP
Jan-87 119886- 451285; 248436
Feb-87 117203' 444640 254219
Mar-87 116414 449802; 264280
Apr-87 126487 457650' " 277528
..May-67. 114122 455739’ 279606
Jun-87 ’ 121386 4*574761 *278021’
_  Jul-87’ 118559’ *459626* 285277
Aug-87 111712 ’460599*"" 298982
Sep-87 " 121503’ 457003* ’ *310557
OcV87 118347 4562091 311508
Nov-87 1219241 454502' 313837
Dec-87 125049 4554621 312443
Jan-88 120735 457090- 312056
_ _  FetHJS 114036 4500021* 298574
Mar-88 117647 454812* 312498
Apr-88 125443 459143 320775
May-88 120376 451534) 318826
Jun-88 120930 448704! 320320
Jul-88’ 125364! *443554 319145
Aug-88 116332 433047’ 321405
Seo-88 123553 " 435132' 331873
Oct-88 125703 435870i 345773
Nov-88 120397 438839^ 357474
Dec-88^ 127023 438953!* 361721
JapJJ9 119908' 434439! 3*70777
" Feb-89’ 113701 427720! *390892
Mar-89 118234 429396- 391162
Apr-89 123080 426*811*" 404726
May-89 111984 421515* 428614
Jun-89 116110 *425916 438390
_JuF89 114754 423175 441183
Aug-89 *111241* 422799* 438584
Sep-89 117085* 423005- 435454
Oct 89 110820; 419912* 43*7831
Nov-891 114676'’ 4210401 450735
Dec-89 124613 '* 426933^ 464434
Jan-90 113125 4223*751 466614
" Feb-90 106402* 422282! 466665
Mar-90 110480 432169; " 482832
Apr-90 114877- 440077' 483642
May-90; 107415* 437330’ 48*2439
Jun-90 113836; 437788* 499126
Jul-90 110126* 433182; 525*780
Aug-90 110340 ’ 4318861* 551688
__ Sep-90 ~ 111947 4379621 583854
Oct-90 107792 4317251 596164
Nov-90 1125381 *441002'" 612701
^DepjSOi 115994 444361! *627078
Jan-911 110858’ 443677. *630344
Feb-91 115365’ ’ 4417501 * 640899
Mar-91’ 110523i 450929! 641211
Apr-91 118658’ 461382: 649184
May-91 113695- 4626281 656750
Jun-91 116675! 475885! 667976
Jul-91' 115833! 467721!*" 676856
Aug-91 1246981 484322! *713460
Sep-91 1161531 4675741 659910
Oct-91 114813' 4651341 665846
Nov-91 114882' 4742631 6737*33
Dec-91 120013 493748-"" 678017
Jan-92 114898' 509769' 66*7945
Feb-92’ 115652- 534826i 653553
Mar-92 116527“ 5415741 652890
Apr-92* 1 2 0 74 5 _ 550423' *661898
May-92 119581- 55421 671356
Jun-92 12204I '­ 565375' 686650
___ Jul-921 l l  9554 *56*3749! 691338
Aug-92 119411 566219' 689696
Sep-92 118749 571324 693569
Oct-92 123576 572467l 684932
Nov-92 121280 583560; 685736
Dec-92 119904 5886*291 684101
Jan-93 119688! 592754' 674*014
Feb-93 116751 593860* ’" 654815
Mar-93 12241V 613604i 675944
Apr-93 125768 601678” " 665435
May-93 ■26479 596420 667909
Jun-93 127521 602706 663087
___ JuF93 ’ 126622* 591750 665176
Aug-93 128815 584992- 670046
Sep-93 "~ 126556*’ 589069! 659146
Oct-93 1279*27 *591*174" 658482
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TOTAL DEMAND DEPOSITS MODEL INDEPENDENT
VARIABLES
APPENDIX 2A
TOTAL DEMAND MODEL INDEPENDENT VARIABLES
MONTH PINC TDSVRATE LFtATE REVCRED CPI RECESDM Y TAXDMY QRTLYDMY
Jan-87 3632 3.74 11.95 -23 0.70 0 0 0
Feb-87 3671 3.49 11 90 746, 0.40 0, 1 0
Mar-87 3683 3.43 11.98 -496’ 0 .40 0 1 1
Apr-87 3702 3.11 12.16' 1540' 0.40 O' 0 0
May-87 3709 2.89 12.03 163 0.40 O' 0 0
Jun-87 3715 2.93 12.25 532! 0.30 0 0 1
Jul-87 3739 2.89 12.52: 13401 0.30 0; 0 0
Aug-87 3761 2.86 12.75 1096' 0.30 O' 0 0
Sep-87 3783 2.80 12.65 1867' 0.40 O' 0 1
Oct-87 3855 2.59 12.59 1438 0.30 0 0 0
Nov-87 3839 2.60 12.62' 471 0.30 0 0 0
Dec-87 3866 2.76 12.78 2321, 0 .20 0 0 1
Jan-88 3922 2.63 13.64 2758 0.40 0 0 . 0
Feb-88 3947 2.79 12.67 1397! 0.20 0 1 0
Mar-88 3986 2.82 12.81 2181 0.30 0 1 1
Apr-88 4001 2.84 12.79 1713 0.40 0 0 0
May-88 4021 2.81 12.73: 1798' 0.40 0 0 0
Jun-88 4045 2.80 12.95: 3655! 0.30 0 Ol 1
Jul-88 4075 2.80 13.23' 2118' 0.40 0 0 0
Aug-88
Sep-88














_  0 
1
Oct-88 4184 3.00 13.35 2166! 0.40 O: 0 0
Nov-88 4175 3.07 13.38' 2899 0.30 0, 0' 0
Dec-88 4206 3.01 13.50 1762 0.30 0 0 1
Jan-89 4273 2.86 15.58 1924: 0.60 0 O’ 0
Feb-89 4320 2.78 14.02' 1854! 0.40 0, 1 0
Mar-89 4361 2.88 14.01 4261 0.50 0 1 1
Apr-89 4387 2.90 13.74' 1670 0.70 0 0 0
May-89 4396 3.05 14.23 2002! 0.60 0 0 0
Jun-89 4418 3.25 14.69' 3120’ 0.20 0 0 1
Jul-89 4444 3.35 14.48 1406, 0.20 O' 0 0
Aug-89 4457 3.35 14.98'. 3370 0.00 0 0 0
Sep-89 4467 3.64 14.52: 9041 0.20 0; 0 1
Oct-891 4502 3.63 14.93: 1076! 0.50 0 : 0 0
Nov-89 4544 3.64 14.641 2944! 0.30 Ol 0 0
Dec-89 4567 3.68 14.42 2431! 0.40 0' 0 1
Jan-90 4532 3.77 13.95: 2036: 1.10 0' 0 , 0
Feb-90 4562 3.64 14.13: 781! 0.50 0 1 0
Mar-90 4595 3.64 14.24 2336) 0.40 0) 1 1
Apr-90 4605 3,65 14.14 1702' 0.10 0 0 0
May-90 4621 3.45 14.31 3188' 0 .10 O' 0 0
Jun-90 4641 3.51 14.10' 1208! 0.60 0 : 0 1
Jul-90 4663 3.59 14.171 3776! 0.30 1 ! 0 0
Aug-90 4675 3.60 14.21 2354! 0.80 1 0, 0
Sep-90 4698 3.61 14.14 2312: 0.80 1 0 1
Oct-90 4695 3.60 14.391 1577' 0 .60 1 0 0
Nov-90 4714 3.61 13.41 1375' 0.30 1 0 0
Dec-90' 4741 3.70 14.13 -1522) 0.30 1 0 1
Jan-91 4762 3.75 14.14 -522 0.40 1 0' 0
Feb-91 4761 3.72 14.24 1968: 0.20 1 1 0
Mar-91 4781 3.65 14.32 3261! -0.10 1 1 1
Apr-91 4792 3.57 14.33’ 1177 0.20 1 0 0
May-91 4826 3.49 14.23 13071 0.30 1 0 0
Jun-91 4846' 3.45 14.21 435: 0.20, 1 0; 1
Jul-91 4833 3.41 14.34, 462! 0.20 1 0 0
Aug-91 4854 3.32 14.15! 1255: 0.20 1 0 0
Sep-911 4873 3.26 13.98! 2617: 0.40 1 ; 0 1
Oct-91' 4889 3.39 14.02' 1591! 0.20' 1 0 0
Nov-91 4887 3.68 13.93' 1005: 0.40' 1 0 0
Dec-91 4945 3.81 13.99; -1621 0.20 1, 0 1
Jan-92 494 3 1 3.92 14.00; 312! 0.10 0! 0' 0
Feb-92 4989I 3.76 13.82: 16861 0.30' 0 : 1 0
Mar-921 5010 1 3.65 13.781 -714! 0 .5 0 ’ 0 1 1
Apr-92 50151 3.51 13.84! 646! 0.20 O' 0 0
May-92 5033: 3.40 13.87' 316' 0.10' 0: 0 0
Jun-92 50391 3.47 13.65, 11971 0.30 0, 0 1
Jul-92 5049' 3.50 13.64! -86: 0.10 0, 0 0
Aug-92 50561 3.71 13.46' 711 0.30, 0 0 0
Sep-92 5081' 3.79 13.35' 1974! 0.20 Ol 0 1
Oct-92 5145! 3.68 13.39: 1350, 0.40: 0! 0 0
Nov-92! 5144' 3.50 13.38' 280! 0.20' O' 0 0
Dec-92 5194' 3.54' 13.31: 2213; 0.10 0 0 1
Jan-93 52261 3.37 13.11; 1685! 0 .5 0 ’ 0 0 0
Feb-93: 5249 i 3.34 13.09: 2400! 0.30: Ol 1 0
Mar-93 52891 3.32 13.19' 1277' 0.10 0- 1 1
Apr-931 5366 3.23 13.06! 1789! 0.40 O' 0 0
May-93 5380: 3.33 12.89 1240! 0.10 0 0 0
Jun-93 5374' 3.34 12.94: 648' 0.40. 0 0 1
Jul-93 5365 3.32 12.61’ 3600' 0.10 0 0 0
Aug-93 5432 3.27 12.37: 3815! 0.00 0 0 0
Sep-93 5441 3.18 12.33 2950! 0.10' 0 0 1
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TOTAL SAVINGS MODEL INDEPENDENT VARIABLES
APPENDIX 3A
SAVINGS MODEL INDEPENDENT VARIABLES - ...... -  . - -
Month SAV(SOMRT QRTLYDMY PINC.i RECESDMY REVCRED CPI MORTRATE "C O M PAPR
Jan-87 -1.15 0 -3.74 0 -23 0.70 9.19' 5.76
Feb-87 -1.41 0 -3.49 0 746 0.40' 8 .89’ 5.99
Mar-87 -1.62 1 -3.43 3632' 0 -496' 0.40' 8.80, 6.10
Apr-87 -1.94 0 -3.11 3671! 0 1540' 0.40, 8.79' 6.50
May-87 -2.37 0 -2.89' 3683. 0 163 0.40 8.93! 7.04
Jun-87 -2.39 1 -2.93' 3702 0 532, 0.30, 9.02 7.00
Jul-87 -2.08 0 -2.89' 3709' O' 1340! 0.30! 9.05! 6.72
Auq-87 -2.14 0 -2.861 3715! 0! 1096! 0.30! 9.05! 6.81
Sep-87 -2.85 1 -2.80; 3739! 0, 1867 0.40! 8.91 7.55
Oct-87 -3.04 0 -2.59' 3761' 0 1438 0.30I 8.86' 7.96
Nov-87 -2.27 0 -2.60 3783. Ol 471 0.30! 8.89! 7.17
Dec-87 -2.63 1 -2.76 3855' 0 2321! 0.20! 8.86 7.49
Jan-88 -2.01 0 -2.63i 3839! 0 2758' 0.40! 8.92' 6.92
Feb-88 -1.81 0 -2.79! 3866 0 1397 0.20! 8.84' 6.58
Mar-88 -1.96 1 -2.82 3922 0 2181' 0 .3 0 1 8.84 6.64
Apr-88 -2.32 0 -2.84 3947! 0 1713 0.40! 8.93, 6.98
May-88 -2.66 0 -2.81 3986' 0 1798' 0.40' 8.90' 7.31
Jun-88 -2.81 1 -2.80; 4001 i 0' 3655, 0.30, 8.98 7.53
Jul-88 -3.15 0 -2.80! 4021 0 2118 0.40! 8.98' 7.90
Auq-88 -3.69 0 -2.91 4045i 0 2641 0.30 9.00, 8.36
Sep-88 -3.51 1 -2.92 4075; O' 1107! 0.40! 8.98! 8.23
Oct-88 -3.53 0 -3.00 4092' 0 2166' 0.40I 9.11 8.24
Nov-88 -3.83 0 -3.07 4115' 0 2899I 0.30I 9.16' 8.55
Dec-88 -4.14 1 -3.01 4184 0 1762; 0.30 9.31. 8.97
Jan-89 -4.00 0 -2.86 4175 0 1924 0.60- 9.31 9.02
Feb-89 -4.20 0 -2.78 4206 0 1854; 0.40' 9.44' 9.35
Mar-89 -4.80 1 -2.88' 42731 0: 4261 0.50! 9.62, 9.97
Apr-89 -4.48 0 -2.90; 4320! 0! 1670' 0.70 9.76 9.78
May-89 -4.08 0 -3.05' 4361! 0. 2002! 0.60! 10.13' 9.29
Jun-89 -3.68 1 -3.25I 4387I 0 31201 0.20' 10.27! 8.80
Jul-89 -3.30 0 -3.35! 4396; 0: 14061 0.20! 10.10; 8.35
Aug-89;
Sep-89
-3.25 0 -3.35! 44181 0 3370! 0.00! 9.81 8.32
-3.64 1 -3.64' 44441 0 9041 0.20, 9.82! 8.50
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Jul-90. -3.06 0 -3.591 4621! 1 3776' 0.30I 9.85! 7.90
Auq-90 -2.97 0 -3.601 4641' 1 2354' 0.80! 9.70! 7.77
Sep-90_____
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Feb-92' -0.63 0 -3.76, 4945' 0 1686' 0.30' 8.15 4.13
Mar-92 -1.02 1 -3.65! 4943, O' -714 0.50! 8.14 4.38
Apr-92_____
May-92
-0.90 0 -3.511 4989! 0: 646! 0.20' 8.26 4.13
-0.79 O' -3.401 5010' 0 ‘ 316! 0.10! 8.20' 3.97
Jun-92 -0.94 1 -3.47! 5015! 0 11971 0.30' 8.04! 3.99
Jul-92 -0.54 0 -3.501 5033' 0' -861 0.101 7.78! 3.53


















Oct-921 -0.88 O' -3.68! 50561 O' 13501 0.401 7.40' 3.33
Nov-92 -1.19 Ol -3.50! 5081| 0 280! 0.20! 7.49' 3.67
Dec-92 -1.29 1. -3.541 51451 0 22131 0.10, 7.53! 3.70
-0.92 0 -3.371 5144! 0 16851 0.50! 7.49' 3.35
Feb-93 -0.85 O' -3.34! 51941 0 24001 0.30! 7.28 3.27
Mar-93 -0.85 1 -3.32! 5226! 0 1277! 0.10' 7.17 3.24
Apr-93;
May-93'
-0.78 O' -3.23, 52491 0 1789! 0.40 i 7.06' 3.19
-0.96 0 -3.331 52891 0 1240! 0.10 7.08 3.20
Jun-93 -1.17 1 -3.34! 5366) 0 648' 0.40 7.02 3.38
Jul-93 -1.19 0 -3.32! 5380, 0 3600' 0.10 6.95 3.35
Auq-93 -1.19 0 -3.27! 5374 0 3815, 0.00! 6.87 3.33
Sep-93 -1.17 1 -3.18, 5365, O' 2950! 0.10, 6.75 3.25
Oct-93 -1.18 0 -3.13i 5432! 0 3151' 0.30 6.59 3.27
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TOTAL TIME DEPOSITS MODEL INDEPENDENT VARIABLES
APPENDIX 4A
TIME DEPOSIT MODEL INDEPENDENT VARIABLES
MONTH TDRATE -P1NC-3 RECESDMY UNEMPRT CHYLBND SMTIMDEP REVCRFD i CPI
Jan-87 8.35 0 6.70! 0.00; 855.0; -23: 0.70
Feb-87 8.07 0 6.601 -0.011 850.4! 746' 0.40
Mar-87 791 0 6.50 -0.04; 846.4 -496' 0.40
Apr-87 7.67 3631.5 0 6.30' 0 .36' 840.9 1540' 0.40
May-87 7.56 3671.2 0 6.30, 0.471 839.1 163; 0.40
Jun-87 7.54 3683.4 0 6.10' 0.05! 847.8 532; 0.30
Jul-87 7.53 3701.9 0 6.00! 0.05! 859.6 1340! 0.30
Aug-87 7.53 3708.5 0 6.00I 0.22! 866.8! 1096' 0.30
Sep-87 7.50 3715.3 0 5.90; 0.50! 873.2 1867 0.40
Oct-87 7.51 3739.2 0 6.00! 0.33I 885.6; 1438; 0.30
Nov-87 7.50 3760.6 0 5.90i -0.43! 903.8 471 0.30
Dec-87 7 62 3783.2 0 5.80! 0.05; 914.6 2321! 0.20
Jan-88 7.54 3855.2 0 5.80' -0.22! 930.5 2758' 0.40
Feb-88 7.56 3839.3 0 5.70! -0.48! 947 .1 : 1397' 0.20
Mar-88 7.50' 3866.4 0 5.60! -0.03' 955.8 2181! 0.30
Apr-88 7.50 3921.8 0 5.50 0.29! 962.2 1713! 0.40
May-88 7.46 3946.7. 0 5.60; 0.22! 965.1 1798' 0.40
Jun-88 7.52 3985.9. 0 5.40! -0.011 970.5 3655; 0.30
Jul-88 7.55 4001.0 0 5.40; 0.11! 979.4' 2118' 0.40
Aug-88 7.58 4021.4 0 5.60' 0.11; 986.0 2641! 0.30
Sep-88 7.64 4044.9 0 5.40; -0.30I 996.9' 1107' 0.40
Oct-88 7.71 4075.3 0 5.30! -0.38! 1010.6 2166: 0.40
Nov-88 7 79 4091.8 0 5.40' 0.011 1019.5 2899- 0.30
Dec-88 7,84 4114.7 0 5.30; 0.12! 1026.5 1762! 0.30
Jan-89 7.88 4183.5' 0 5.40! 0.02I 1044.6', 1924' 0.60
Feb-89 7.93 4175.3 0 5.20 0 .0 0 1 4057.0 1854; 0.40
Mar-89 8.05 4206.3' 0 5.00; 0.13; 1067.1 4261; 0.50
Apr-89 8.20 4273.1 0 5.30 -0.04; 1083.7 1670 0.70
May-89 8.26 4319.5 0 5.20 -0.19! 1099.8. 2002; 0.60
Jun-89 8.37 4360.7' 0 5.30! -0.45! 1113.5 3120 0.20
Jul-89 8.40 4387.1 0 5.30 -0.161 1125.1 1406' 0.20
Aug-89 8.42 4396.3 0 5.30; 0.02! 1131.2; 3370 0.00
Sep-89 8.50. 4417.5 0 5.30! 0 .0 5 1 1132.1; 904! 0.20
Oct-89 8.50 4443.7 0 5.30; -0.07I 1135.5' 10761 0.50
Nov-89 8.51 4456.9 0 5.30; -0.02! 1137.3 2944; 0.30
Dec-89 8.56 4467.1 0 5.30; -0.02! 1138.7 2431. 0.40
Jan-90 8.54 4501.8 0 5.30; 0.13! 1147.8 2036I 1.10
Feb-90 8.52 4543.9 0 5.30' 0 .2 1 1 1148.6- 781! 0.50
Mar-90 8.51 4566.6' 0 5.30I 0.09I 1149.71 2336' 0.40
Apr-90 8.49 4532.2; 0 5.40I 0.091 1152.2; 1702! 0.10
May-90 8.32 4561.6; 0 5.30I 0.05I 1152.4! 3188! 0.10
Jun-90 8.37 4594.7' 0 5.30! -0.20! 1154.8, 12081 0.60
Jul-90 8.43 4604.5' 1 5.50! -0.02! 1160.11 3776! 0.30
Aug-90 8.40; 4621.41 1 5.60! 0.191 1160.2 23541 0.80
Sep-90 8.39' 4640.7'1 1 5.70! 0.181 1159.3! 2312! 0.80
Oct-90 8.40 4662.7; 1 5.70' 0.01! 1162.0: 1577; 0.60
Nov-90 8.40 4675.0 1 5.90! -0.181 1160.9' 1375! 0.30
Dec-90 8.42 4697.8' 1 6.10; -0.22! 1161.0 -1522! 0.30
Jan-91 8.39 4695.1 1 6.20; -0.01! 1164.7 -522! 0.40
Feb-91 8.31 4714.1 1 6.50! -0 .26 1 1163.6 1968! 0.20
Mar-91 8.22 4740.9 1 6.70 0.07I 1157.2; 3261 -0.10
Apr-91 8.09i 4761.5 1 6.60' -0.10! 1149.5; 1177 0.20
May-91 7.99 4761.2' 1 6.801 -0 .0 l! 1138.4! 13071 0.30
Jun-91 7.92 4781.4 1 6.90! 0.13! 1127.3 435! 0.20
Jul-91 7.86 4792.0 1 6.801 -0.03I 1119.3; 462! 0.20
Aug-91 7.82 4825.5' 1 6.80! -0.26I 1110.3! 1255 0.20
Sep-91 7.77 4845.8' 1 6.80! -0.13! 1101.0; 2617' 0.40
Oct-91 7.76 4833.T  1 6.90; -0.04j 1088.91 1591, 0.20
Nov-91 7.69 4854.2 1 6.901 -0.06! 1072.9' 1005' 0.40
Dec-91 7.62 4872.8! 1 7.10' -0.18! 1057.3! -162! 0.20
Jan-92 7.47 4889.3! 0 7.10' -0.111 1046.5' 312' 0.10
Feb-92 7.26 4887.4; 0 7.30! 0.111 1022.9! 16861 0.30
Mar-92 7.01; 4944.9; 0 7.30! 0.06! 1002.91 -714; 0.50
Apr-92 6.74; 4943.2. 0 7.30; -0.04) 984.0; 646; 0.20
May-92 6.58 4988.7! 0 7.40 -0.061 965.6. 316 0.10
Jun-92 6.52 5009.6; 0 7.70! -0.08! 952.4 1197' 0.30
Jul-92 6.49. 5015.4! 0 7.60! -0 .19' 941.7 -86! 0.10
Aug-92 6.38 5032.7; 0 7.60! -0.15! 927.2' 711! 0.30
Sep-92 6.30. 5038.5; 0 7.50! -0 .03 1 913.8! 1974' 0.20
Oct-92 6.13 5048.7' 0 7.40I 0.15! 898.6! 1350! 0.40
Nov-92 5.981 5056.4! 0 7.30! 0.10; 883.0; 280! 0.20
Dec-92 5.95 5080.9! 0 7.30, -0.16! 871.7' 2213' 0.10
Jan-93 5.80 5145.0. 0 7.10' -0.11! 861.4; 1685; 0.50
Feb-93 5.76 5143.7 0 7.00 -0.23' 854.2; 2400' 0.30
Mar-93 5.71 5194.0. 0 7.00; -0.18! 846.9 1277! 0.10
Apr-93 5.64i 5225.7 0 7.00 -0 .07 1 839.1: 1789' 0.40
May-93 5.57 5249.L  0 6.90 0.02: 830.5 1240' 0.10
Jun-93 5.55 5289.21 0 7.00; -0.12 823.6' 648 0.40
Jul-93 5.48' 5365.6 0 6.80; -0.16! 817.5 3600: 0.10
Aug-93 5.41i 5380.4 0 6.70, -0.31; 810.1 3815! 0.00
Sep-93 5.26 5373.6; 0 6.70' -0.21' 804.0 2950 0.10
Oct-93 5.22’ 5365.1 0 6.80; -0.01; 797.5 3151 0.30
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Dependent Variable TDEMAND Number of Observations 82
Mean of Dependent Variable 118217.4512 Std. Dev. of Dep. Var. 5399.880493
Durbin Watson statistic 1.8003 Estimated Autocorrelation 0.09983
Std. Error of Regr 3663.4964 Sum of Squared Residuals 9.80E+08
Total Variation 2.36E+09 Regression Variation 1.38E+09
Regression degrees of freedom = 8 Residual degrees of freedom = 73
R - squared 0.58518 Adjusted R-squared 0.53972
F( 8, 73) 12.8724 Prob. Value for F 0
Akaike Information 16.51560 Amemiya Prediction 14894264.8957
Variable Coefficient Std. Error t-ratio Probltl>x Mean of X Std.Dev.of X
Constant 154413 7756.0 19.908 0
PINC 4.87284 1.040 4.687 0.00001 4572.5305 520.30705
TAXDMY -4157.25 1108.0 -3.751 0.00035 0.17073 0.37859
RECESDMY -2534.81 1108.0 -2.287 0.02507 0.21951 0.41646
QRTLYDMY 2063.9 874.5 2.360 0.02095 0.32927 0.47284
TDSVRATE -6012.5 1681.0 -3.576 0.00062 3.31256 0.35328
ILRATE -2744.24 601.1 -4.565 0.00002 13.54585 0.80515
REVCRED -0.258485 0.397 -0.651 0.51703 1611.08537 1134.33072
CPI -1170.65 2237.0 -0.523 0.60231 0.32805 0.1939
AR(1): T(t) = Rho * T(t-1) + u(t) Initial value of Rho = 0.099
Estimator = Cochrane-Orcutt Maximum iterations = 20
Iteration = 1, Rho = .0998. SSE = ******** ♦****_ Log-L = -783.2990016
Iteration = 2, Rho = .1086, SSE = - Log-L = -783.306693
Number of iterations = 2
Final estimate of Rho = 0.10863 Estimated Std.Err. Rho = 0.10978
Durbin - Watson for i(t) = 1.78093
Estimated Std . Dev. of 'i(t) = 3657.6
Estimated Std. Dev. of u(t) = 3635.6
Durbin -Watson for u(t') = 2.09642 Autocorrelation of u(t) = -0.04821
Variable Coefficient Std. Error t-ratio Probltl>x Mean of X Std.Dev.of X
Constant 151653 8748 17.336 0
PINC 5.27706 1.194 4.419 0.00001 4572.5305 520.30705
TAXDMY -4288.85 1154 -3.717 0.0002 0.17073 0.37859
RECESDMY -2439.05 1216 -2.006 0.04485 0.21951 0.41646
QRTLYDMY 2188.83 824.8 2.654 0.00796 0.32927 0.47284
TDSVRATE -6810.59 1980 -3.439 0.00058 3.31256 0.35328
ILRATE -2484.15 686 -3.621 0.00029 13.54585 0.80515
REVCRED -0.254783 0.4007 -0.636 0.52488 1611.08537 1134.33072
CPI -1427.43 2304 -0.62 0.53554 0.32805 0.1939
Ordinary Least Squares
Dependent Variable LogRESSQ Number of Observations 32
Mean of Dep. Variable 8.3844 Std. Dev. of Dep. Var. .992448
Durbin Watson statistic 2.6349 Estimated Autocorrelation -.31743
Std. Error of Regr. .9145 Sum of Squared Residuals 21.7453
Total Variation 30.534 Regression Variation 8.7882
Regression degrees of freedom = 5 Residual degrees of freedom 26
R - squared .28782 Adjusted R - squared .15087
F(5, 26) 2.1016 Prob. Value for F .09735
Akaike Information -0.1134 Amemiya Prediction .99318
Variable Coefficient Std. Error t-ratio Probltl>x Mean of X  Std.Dev.ofX
Constant 30.4874 15.05 2.026 .05317
LOGPINC -3.68273 1.660 -2.219 .03542 8.43574 .12174
LG TDSVRT .774352 2.105 .368 .71589 1.17848 .10475
LOGILRT 1.53548 2.793 .550 .58717 2.60079 .06034
LogREVCR .554631 .3275 1.693 .10233 7.37627 .56353
LOGCPI .283637E-01 .3357 .084 .93332 -1.18606 .52864
Ordinary Least Squares 
Dependent Variable TSAV
Mean of Dep. Variable 480933.7375  
Durbin Watson statistic .6480 
Std. Error o f  Regr. 12228.1852 
Total Variation .30153E+12 
Regression degrees of freedom = 8 
R - squared .96479
F( 8, 71) 243.1958
Akaike Information 18.92865
Number o f  Observations 80
Std. Dev. o f  Dep. Var. 61780.968835  
Estimated Autocorrelation .67598 
Sum of Squared Residuals . 106165E+11 
Regression Variation .29092E+12 
Residual degrees of freedom = 71
Adjusted R - squared .96082
Prob. Value for F .00000
Amemiya Prediction 166350470.75792
Variable Coefficient Std. Error t-ratio Probltl>x Mean of  X  Std.Dev.of X
Constant 634682. .4050E+05 15.671 .00000
L2PINC 52.2503 6.329 8.256 .00000 4550.32626 507.04322
RECESDMY -24916.0 4614. -5.400 .00000 .22500 .42022
QRTLYDMY 3652.36 2944. 1.240 .21888 .33750 .47584
SVTDRATE 20990.2 7664. 2.739 .00779 -3.30500 .35383
SAVCOMRT 10631.3 2934. 3.624 .00054 -2.23737 1.15060
MORTRATE -32822.7 4274. -7.679 .00000 8.80437 .94914
REVCRED -3.14987 1.441 -2.185 .03217 1642.32500 1129.16750
CPI 571.681 8110. .070 .94400 .32250 .19158
AR(1): i(t) = Rho * T(t-l) + u(t) Initial value of  Rho= .67598  
Estimator = Cochrane-Orcutt Maximum iterations = 20
Iteration = l ,R h o  = .6760, SSE -*************? Log-L = -829.0463076
Iteration = 2, Rho = .8295, SSE = *************? Log-L = -823.6487399
Iteration = 3, Rho = .9236, SSE —*************, Log-L = -819.9550667
Iteration = 4, Rho = .9708, SSE =*************, Log-L = -819.9783766
Iteration = 5, Rho = .9781, SSE =*************, Log-L = -820.2245599
Number of iterations = 5
Final estimate of Rho = .97806 Estimated Std.Err. Rho = .23291E-01
Durbin - Watson for i(t) = .04647 
Estimated Std. Dev. of i(t) = 33526.
Estimated Std. Dev. of u(t) = 7184.7
Durbin - Watson for u(t) = 2.04852 Autocorrelation of u(t) = - .02426
Variable Coefficient Std. Error t-ratio Probltl>x Mean o f  X
Constant 224168. . 1936E+06 1.158 .24697
L2PINC 83.7039 33.70 2.484 .01301 4550.32626
RECESDMY -10021.2 5250. -1.909 .05630 .22500
QRTLYDMY 2746.35 1084. 2.533 .01131 .33750
SVTDRATE 13196.5 7696. 1.715 .08641 -3.30500
SAVCOMRT 3700.80 3118. 1.187 .23522 -2.23737
MORTRATE .9444.09 6609. -1.429 .15299 8.80437
REVCRED -.467780 .6561 -.713 .47587 1642.32500











Dependent Variable LogRESID Number of Observations 42
Mean of Dep. Variable 9.0771 Std. Dev. of Dep. Var. 1.746902
Durbin Watson statistic 2.2824 Estimated Autocorrelation -.14121
Std. Error of Regr. 1.7801 Sum of Squared Residuals 110.908
Total Variation 125.12 Regression Variation 14.210
Regression degrees of freedom = 6 Residual degrees of freedom = 35
R - squared . 11357 Adjusted R - squared -.03839
F(6, 35) .7474 Prob. Value for F .61552
Akaike Information 1.30437 Amemiya Prediction 3.69695
Variable Coefficient Std. Error t-ratio Probltl>x Mean of X Std.Dev.of X
Constant 60.6042 43.82 1.383 .17541
LG2PINC -4.52648 5.065 -.894 .37757 8.42475 .11603
LTD SV R T 5.83968 5.437 1.074 .29018 1.19759 .09960
LGSVCOM 1.13967 1.102 1.034 .30803 .60082 .64384
LogMORTR -10.0652 6.066 -1.659 .10597 2.16588 .11550
LGREV .135792 .1497 .907 .37046 6.71007 2.00083
LGCPI .140974 .5213 .270 .78842 -1.29215 .58729
Ordinary Least Squares 
Dependent Variable TSAV
Mean of Dep. Variable 480129.5610 
Durbin Watson statistic .5319
Std. Error of Regr. 11298.2559
Total Variation .30368E+12
Regression degrees of freedom = 1
R - squared .96637
F ( 1, 80) 2298.9739
Akaike Information 18.68890
Number of Observations 82
Std.Dev.of Dep.Var. 61229.926348 
Estimated Autocorrelation .73403 
Sum of Squared Resids. . 102120E+11 
Regression Variation . 29347E+12 
Residual degrees of freedom = 80
Adjusted R - squared .96595
Prob. Value for F .00000
Amemiya Prediction 130764015.89300
Variable Coefficient Std. Error t-ratio Prob|t|>x Mean of X Std.Dev.of X 
Constant 733147. 5422. 135.206 .00000
SAVRATE -60617.2 1264. -47.948 .00000 4.17402 .99298
A R ( 1 ) :  i ( t ) = Rho * l ( t - 1 ) + u ( t ) I n i t i a l  v a l u e o f Rho = . 7 3 4 0 3E s t i m a t o r  = C o c h r a n e - O r c u t t Maximum i t e r a t i o n s  = 20I t e r a t i o n  = 1 , Rho = . 7 3 4 0 , SSE = -k -k 'k * * * * * * * * , L o g - L = - 8 4 8 . 5 4 5 0 2 4 1I t e r a t i o n  = 2 , Rho = . 7 7 7 1 , SSE = * * * * * * * * * * * , L o g - L = - 8 4 8 . 3 2 2 9 1 9 7I t e r a t i o n  = 3 , Rho = . 8 0 1 0 , SSE = * * * * * * * * * * * , L o g - L = - 8 4 8 . 2 5 9 5 8 5 6I t e r a t i o n  = 4 , Rho = . 8 1 9 6 , SSE = * * * * * * * * * * * , L o g - L = - 8 4 8 . 2 2 2 4 7 6 1I t e r a t i o n  = 5 , Rho = . 8 3 7 2 , SSE = * * * * * * * * * * * , L o g - L = - 8 4 8 . 1 8 3 0 9 9 1I t e r a t i o n  = 6 , Rho = . 8 5 6 2  , SSE = * ~k ★* * * * * * * * , L o g - L = - 8 4 8 . 1 1 6 8 7 2 5I t e r a t i o n  = 7 , Rho = . 8 7 8 8 , SSE = * * ★* * * * * * * * , L o g - L = - 8 4 7 . 9 7 0 7 9 6 0I t e r a t i o n  = 8 , Rho = . 9 0 6 7 , SSE = * * * * * * * * * * * , L o g - L = - 8 4 7 . 6 1 0 6 3 4 5I t e r a t i o n  = 9 , Rho = . 9 3 9 0 , SSE = ic ★* * * * * * * * , L o g - L = - 8 4 6 . 8 2 3 2 2 9 5I t e r a t i o n  = 1 0 , Rho = . 9 6 8 2 , SSE = * * * * * * * * * * * , L o g - L = - 8 4 5 . 8 6 5 5 1 7 0I t e r a t i o n  = 1 1 , Rho = . 9 8 6 7 , SSE = * * * * * * * * * * *  t L o g - L = - 8 4 5 . 5 5 9 2 6 7 0I t e r a t i o n  = 1 2 , Rho = . 9 9 6 6 , SSE = ★ * * * * * * * * * , L o g - L = - 8 4 6 . 0 1 3 9 3 1 9I t e r a t i o n  = 1 3 , Rho = . 9 9 9 8 , SSE = ★ * * * * * * * * * * ' L0 g_L = - 8 4 7 . 3 1 9 1 5 0 5
Num ber o f  i t e r a t i o n s = 13
F i n a l  e s t i m a t e o f  Rho = . 9 9 9 7 7 E s t i m a t e d  S t d . E r r . Rho = . 2 3 7 6 5 E -
D u r b i n  -  W a t s o n  f o r  
E s t i m a t e d  S t d .  D e v .  
E s t i m a t e d  S t d .  D e v .  
D u r b i n  -  W a t s o n  f o r
i ( t )  = . 0 0 0 0 0
o f  i  ( t ) = . 4 9 4 6 2 E + 0 7
o f  u ( t ) = 7 2 3 0 . 4
u ( t )  = 2 . 0 3 7 2 0  A u t o c o r r e l a t i o n o f  u ( t ) = - . 0 1 8 6 0
V a r i a b l e  C o e f f i c i e n t  S t d . E r r o r  t - r a t i o  P r o b | t | > x  Mean o f  X S t d . D e v .  X
C o n s t a n t  .5 4 7 5 0 4 E + 0 7  .3 6 3 6 E + 0 7  1 . 5 0 6  . 1 3 2 1 2  
SAVRATE - 1 8 9 1 2 . 7  8 3 6 7 .  - 2 . 2 6 0  . 0 2 3 7 9 4 . 1 7 4 0 2 . 9 9 2 9 8
Ordinary Least Squares 
Dependent Variable TIM EDEP
Mean of Dep. Variable 516347.6962 
Durbin Watson statistic 1.1827 
Std. Error of Regr. 14034.7678 
Total Variation . 18232E+13
Regression degrees of freedom = 8 
R - squared .99244
F( 8, 70) 1148.2239
Akaike Information 19.20548
Number of Observations 79
Std. Dev. of Dep. Var. 152884.940192 
Estimated Autocorrelation .40863 
Sum of Squared Residuals .137882E+11 
Regression Variation . 18094E+13
Residual degrees of freedom = 70
Adjusted R - squared .99157
Prob. Value for F  .00000
Amemiya Prediction 219414863.90866
Variable Coefficient Std. Error t-ratio Probltl>x Mean of X Std.Dev.of X
Constant -.124800E+07 .5425E+05 -23.005 .00000
L3PINC 241.165 5.038 47.870 .00000 4539.16204 500.28978
TDRATE 31086.4 3519. 8.833 .00000 7.46291 .97321
RECESDMY 43476.0 5510. 7.890 .00000 .22785 .42212
UNEMPRT 67859.1 4706. 14.419 .00000 6.18608 .80252
CHYLBND -8781.37 9354. -.939 .35108 -.02557 .18973
SMTIMDEP 8.90932 4.724 1.886 .06345 1048.88101 363.64036
REVCRED -1.40155 1.817 -.771 .44307 1669.39241 1109.95615
CPI 2308.06 9586. .241 .81044 .32152 .19260
AR( 1): l(t) = Rho * ?(t-1) + u(t) 
Estimator = Cochrane-Orcutt 
Iteration = E Rho = .4086, SSE 
Iteration = 2, Rho = .4933, SSE 
Iteration = 3, Rho = .5285, SSE 
Iteration = 4, Rho = .5481, SSE 
Iteration = 5, Rho = .5607, SSE
Initial value of Rho= .40863 
Maximum iterations = 20 
_*************t Log-L = -852.3411884
_*************t L 0g_L = -852.0041436
_************* Log-L = -851 9774134
_*************' L 0g_L = -851.9854020
_************* Log-L = -851 9976717
Number of iterations = 5
Final estimate of Rho = .56071 Estimated Std.Err. Rho = .93159E-01
Durbin - Watson for i(t) = .86102 
Estimated Std. Dev. of T(t) = 15171.
Estimated Std. Dev. of u(t) = 12470.
Durbin - Watson for u(t) = 2.08320 Autocorrelation of u(t) = -.04160
Variable Coefficient Std. Error t-ratio Probltl>x Mean of X
Constant -. 125366E+07 .8216E+05 -15.259 .00000
L3PINC 245.420 9.553 25.690 .00000 4539.16204
TD RA TE 33404.6 5387. 6.201 .00000 7.46291
RECESDMY 32913.8 8068. 4.080 .00005 .22785
UNEMPRT 64443.6 6753. 9.544 .00000 6.18608
CHYLBND -3452.71 8522. -.405 .68537 -.02557
SMTIMDEP 4.83318 3.708 1.303 .19248 1048.88101
REVCRED -1.16928 1.444 -.810 .41816 1669.39241










Ordinary Least Squares 
Dependent Variable LogRESID
Mean of Dep. Variable 9.4889
Durbin Watson statistic 1.5285
Std. Error of Regr. 1.1597
Total Variation 51.159
Regression degrees of freedom = 7
Number of Observations 39
Std. Dev. of Dep. Var. 1.160299 
Estimated Autocorrelation .23574 
Sum of Squared Residuals 41.6885 
Regression Variation 9.4707
Residual degrees of freedom = 31
R - squared .18512 Adjusted R - squared .00112
F( 7, 31) 1.0061 Prob. Value for F .44596
Akaike Information .47692 Amemiya Prediction 1.62064
Variable Coefficient Std. Error t-ratio Probltl>x Mean of X Std.Dev.of X
Constant 10.5438 21.37 .493 .62527
LG3PINC 1.44732 9.275 .156 .87701 8.41453 .11048
LOGTDRT 7.51739 12.41 .606 .54913 1.99377 .13575
LGUNEMRT 4.90009 3.486 1.406 .16971 1.81574 .13700
LGCHBND -.177704 .1444 -1.231 .22760 -.92694 1.39540
LGSMTDEP -5.33410 13.04 -.409 .68524 6.90781 .11536
LOGREV .740794E-01 .1100 .674 .50557 6.70735 2.07151
LOGCPI .684461 .3561 1.922 .06382 -1.36358 .59381
APPENDIX 7B
U.S. TREASURY SECURITIES YIELDS & TORATE
MQMIH IQ yr Maturity (LT) 3 Month bills (SI) j JP B A IE
Jan-87 7.08; 5.451 8.35
Feb-87 7.25' 5.59] 8.07
Mar-87 7.251 5.561 7.91
Apr-87 8.02' 5.76 7 67
May-87 8.61 ]  _  5.75' 7.56
JunJiT; 8_.40; 5.69' 7.54
Jul-87  8.45 5.78' _ 7 .5 3
Aug-87  8.76]_] _ ______ 6.00' 7.53
Sep-87______________ 9.42' __ ~  6.321  7.50
Oct-871______________9.52' _________  6.401 7,51
Nov-87______________ 8 .86I_______________5.811______ 7.50
Dec-87______________ 8 .9 9 I______________5.80I 7.62
Jan-88_______________8,67]______________ ~5l)0l 7.54
. Feb-88:_____________ 8.21 T  ~ 5.69i ' 7.56
 Mar-88;______  8 .37i~______  5.69' 7 .50
A p r-88 ______________ 8J72j  __ ] _  5.92 7.50
_ M ay-88______________9.09I______ _____ 6.27I 7.46
Jun-88' ______________ 8.921 ____________6.50] _  7.52
Jul-88_______________9.061______________6 7 3  7.55
Aug-88_______________ 9 .2 6 '____________" 7 .02I _ 7 .5 8
Sep-88_______________8.981_______________7 .23I 7 .64
Oct-8 8 1______________ 8.80]______________ 7.34I ' 7 .7 1
Nov-88______________ 8 .9 6 '_____________ 7.68 i _  7.79
D e c - 8 8 _____________ 9 . 1 1 _______‘______ 8 .0 9 ]___  7.84
Jan-89'______________ 9 .0 9 ___________  8.29I 7.88
 F e th M ;_____________ 9 J 7 ]________  8 .4 8 ______7.93
_ M a r:89 ____________ 9.36]______________ _ li8 3 j______S 3 5
Apr-89______________ 9 .1 8 ;___________ “ 8 . 7 0 .  8JW
_  8 .86'    8.40,  8.26
Jun-89]______________ 8.28;_____________ 8 .2 2 ;_____ 8.37
Jul-89'______________ 8.02I______________ 7.921 8.40
. Aug-89'______________ 8.TT1 _________ 7 .911 8.42
Sep-891______ ]_  8.191______ ] ______ 7 J 2 [_____ 8.50
 Oct-89,_____________ 8 .0 1 !_____~_______ 7.63]  8 .50
N ov-89______________ 7.87] 7.65] ' 8.51
Dec- 8 9 _____________ 7 . 8 4 ] ____________7 .64 ]_____ 8.56
 Jarv90:_   ________ 8J21 i __________ 7.641 ___ 8 .54
F eb -90______________8.471 '_____  7761_____ 8.52
_____________ ___________ "" _  _ 7 .8 7 l_  _ 8 .5 1
Apr-90 _____  8 .791 ____7.78] J  8.49
May-90 _________ 8.76! U  7 .78’ 8.32
Jun-90 _______8 .4 8 ;_________ ~ 7 7 4  8.37
Jul-90______________ 8.47] _ _  7.66 1  8 .43
A ug-90______________8.751 7.441 ___ 6 4 0
Sep-90;______________8 .8 9  ]_  7.381 8.39
O ct-9 0 ______________8.721______________ 7.191 8.40
Nov-901______________8.391_____________ 7. 0 7 ' 8.40
Dec-90___________ 8.081 6.81 8.42
J an -91______________8 .0 9 ___  6.30  \ 8.39
Feb-91______________ 7.85 ~ 5 9 5 \ 8.31
 M a n q l________________8 .1 1 __________  5 .9 1 1 8.22
_Apr-91 _____________8 .0 4 _________  5.67  8.09
M a y -9 1 _______________8.07_______ _______ 5.51 i 7.99
Jun;91 _______ 8.28 ' 5.60  7.92
 Jul-91;_____ ________ 8 .271   ~5.Sgl 7.86
Aug-91   7.90_____ ____  5.39 i 7.82
Sep-9 1 _____________ 7.65' 5.25 j 7.77
Oct-91'______________ 7.53I__________ ___ 5 .031 7.76
Nov-91______________ 7 4 2 ]___________ 4. 6 0 1 7.69
Dec-91 ________________7.09 \__________4. 12 \ 762
 Jan-92 _____________ 7.03]  3 .8 4 1_ 7 .47
 Feb-92 ]_____________ 7.34]______________ 3.84* 7 26
 M a r-9 2 ______________7.54I_______________ 4.05 ’ 7,01
 Apr-921_____________ 7.48I_______________ 3.81  6.74
May-92'______________7 .3 9 I______________3.661______6.58
Jun-921 ]  7 .26;_____________ 3 . 7 0 ] _____ 6]52
Jul-92!______________ 6.84;______ ________ 3 .2 8 ______6.49
A u g -9 2 ;_____________ 6.5 9 ]________ ] __3 . 1 4 ] _____ 6.38
 S ep -92 ._____________ 6.4 2 ]______________ 2.97! 6 .30
O ct-9 2 ______________6 . 5 9 p _________ 2.84 6.13
.N ov-9 2 ______________6.87]_____ ~ _____ 3.141 5^98
Dec-92______________ 6.77; 3.25' ____ 5 .9 5
J a n - 9 3 _____________6 .6 0 1 ____ ] ] _______3.061 5^80
Feb-93] ____________ 6J26T _______ ____ 2.95 5.76
Mar-93; _______S 98 j ]  2 3 7  5.71
 A p r-9 3 ;_____________5.97] ']]_ ]_  _  ]]2 .8 9 i 5.64
May-93.______________ 6.04] _  _2.96\~_ 5 3 7
 Jur>93______________ 5.96] 3 J  oi ] ]  5.55
Jul-9 3 1______________5.81]______ ]]"_  3 .0 5 ' ~__ ~ 5.48
Aug-931______________5.68 ' 3.051  5.41
 Sep-931______________ 5.36._______________2 .9 6 !_____ 5.26
Oct-93'____________  5 .3 3 ._____________ 3.04' 5.22
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